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Want a Low- cost Waste Gas Flare? You can build one like this for 
less than $5,000. It’s on the ground, so you save stack costs—p. 1162 


Octane Predictions for end-1954 Drier and Cleaner Coke Products 


Accent is on premium. 93 Research fore- How one refinery uses a mechanical sys- 
seen as U. S. average—p. 1157 tem for de-watering—p. 1170 
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%eProportioneers®°s Micro-Feeder answers the 
special needs of pilot plant or laboratory opera 
tions requiring continuous small quantity feeds 
with “absolute” accuracy, independent of viscosity 
or system pressure variations. Here is a compact, 
accurate charging system or test unit which gives 
uniform, reproducible conditions and quick, accu- 
rate prediction of the full scale end result. 

A precision ground plunger is forced into the 
fluid-filled cylinder at a readily adjustable, pre- 
determined rate. Since the fluid is forced out of the 
cylinder by the uniform progress of the screw- 
driven plunger, there can be no fluid loss due to 
valve action or changes in plunger speed. The 
cylinder may be jacketed or insulated to maintain 
uniform conditions. The standard Micro Feeder is 
available in models for feeding from 1.0 cc to 800 cc 
per hour and for maximum discharge pressures up 
to 2000 psig. Special Micro-Feeders can be fur- 
nished for other conditions. Ask for recommenda- 


tions and Bulletin SM-3005-2. 


reaMeTeR ACCURACY 


N FLUID FEEDING 


tepless ° 


1a! feed rate adjust- 
ment while in opera 
tion 


Multiple change 
gear assembly for 
increasing or de- 


creasing base rate. 





Micro-Feeder Applications 
include... 


. Catalyst Testing 
. Additive Injection 
. Carburetion of Fuels 


. Explosive Mixture Analysis 


. Porosity Determination 
. Laboratory Titration 


. Injection of Vitamin Concentrates 


] 
2 
3 
4 
5. Calibrating Instruments 
6 
7 
8 
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. Toxicity Measuremerts 











Write to °*~PROPORTIONEERS, INC.°o, 447 Harris Ave., Providence 1, R. I 


Techr | service representotives in pr r cites of the U 


1 principa 


ited 


Sta 


tes. Canada. Mexico and other foreign countries 














We're always glad to lend you a helping hand 


2 


‘This picture shows the Hindu triad perforn ing the Dance of the Universe Lh 


many different arms symbolize its many different powers— and remind us that 


ethyl Corpo ition seems to have developed i few extra arms, too 


In thirty vears of working with the petroleum industry, we have built up 


powerful advertising arm, which was one of the decisive factors in stimulat 


public demand for premium gasoline, and is today helping you increase 

this extra quality product. And we've backed up this arm with another whie 
fashions movies, booklets. demonstrations ind other sellin v ids to he ip 
service station people increase premium sales 


Then there’s the Ethyl research arm which helps you squeeze the high 


C‘antir 





We're always glad to lend you a helping hand 


Continued from preceding page 


possible octane number out of every ounce of TEL. And a gasoline testing arm 
which helps you measure and maintain the quality of your gasoline. 


Qur farm-program arm helped to develop an entirely new market for gaso 


line, and continually works to increase the size of this market. 


Our statistical arm tabulates and delivers exclusive information on gasoline 
sales to help you analyze your own regular and premium sales. 


And finally, Ethyl’s automotive arm works constantly with manufacturers 
uto, truck and bus engines to help them develop engines that will make more 
efficient use of your g 


of ; 


soline 


In short, we believe Ethyl is uniquely equipped to lend you a helping hand 


and we're always happy to do so 


ETHYL CORPORATION 
NEW YORK 17, NEW YORK 


e . 7 7 a * 4 2 


Ethyl service is backed by 30 years of antiknock experience 


RESEARCH SUPPLY SERVICE TECHNICAL REPORTS 


SALES HELPS ROAD TESTING GASOLINE TESTING 


“~ 


THY! 
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In the Petroleum Industry 


Where performance counts you can count on Enjay for... 


| a 
Uniform, High Quality 


PARATONE 


VISCOSITY INDEX IMPROVERS 


Refiners and marketers of leading motor oils see 





the trend toward new standards of motor oil per- 
formance. Top performance in High V.I. motor oils 
calls for careful selection of viscosity index im- 
provers. Ask your Enjay representative for the 
facts on why that selection leads to a choice of 


PARATONE. 


A complete line of dependable products for Industry 


PETROLEUM SURFACE COATING CHEMICAL a leader in the development and marketing of high 


The Enjay Company has long been recognized as 


quality products for the oil, surface coating and 
PARAN PETROHOL 91 ‘PTROHOL 91 
PARA TON PETROHOL. 9 PETROHOL 4 chemical industries. Backed by greatly expanded 
| -ART ‘ PETROHO! I rROHO! ' . . 
PAR , plant and distribution facilities, the Enjay Com 
2 + 4 NE pecondar, tee | Acetate ; = ape pany 1s supplying a constantly growing list of 
Pe chemical products to many different industries. 
I) i 
Eth the ‘ ha ' j 
; yl Ett ae ii shaping ; “ Be sure to call on Enjay for your chemical needs 


ENJAY COMPANY, INC. 
15 West Slist Street, New York 19, N.Y. 





data on advertised product: 





the important factors in floating roof design 





complete, 
clean drainage 


The complete, clean drainage of Wiggins 
Floating Roofs assures year-round protection 
against paint peeling, rusting, and dangeron 
accumulation of wate 

Wiggins Floating Roofs drain quickl 
clean because they have the steepest pit 
all floating roofs. The pate nted Wigeis 
are designed to handle loads up to 6 ’ ye 
rainfall Radial plates with radi il wel 
puddles from forming 


| 
| 
| 


Only Wiggins floating roofs meet every important design specification 


Wiggins Lodek Floating Roof 


Other Vital Wiggins Conservation 
and Safety Features 


Triple Seal Protection 

@ Exclusive primary, secondary and top 
the most effective protection against vapor loss 

Pontoons 

@ Divided into multiple gas-tight compartments for safety 

@ Deep and roomy, uncluttered with framework— for 
casy inspection, maintenance and re pau 

Strength 

@ Special Wiggins design gives optimum strength witl 
the least amount of precious steel better than normal 
safety factor 

Capacity 

@ You ect top-to bottom use of tank capac ity 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street e Chicago 90, Illinois 
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YOU CAN 
STOP 


liquid 
carry-over 


in processing 
vessels 
WITH 


METEX 


MIST ELIMINATORS 





The unusually high efficiency with which these knitted wire mesh units 
remove the liquid entrainment that occurs in a wide variety of refining 


and processing operations has enabled engineers to: 


1, Improve product quality and elimi- 5, Design new equipment with smaller 
nate reruns. dimensions. 


Prevent contamination in subse 6. Achieve more economical process- 


quent operations. ing of lower grade materials. 


Recover valuable products previ . Secure longer “on-stream” periods 


ously lost, by removing corrosive liquids, 


. Operate existing equipment at . Prevent air pollution by objection- 
higher capacities, able liquids. 


METEX Mist Eliminators can be used wherever the problem of liquid 
entrainment exists, By effecting complete removal of liquids, Mist Elim- 
rmators contribute to more ethcient and economical processing mn such 


ve ssels as 


VACUUM PIPE STILLS EVAPORATORS COMPRESSORS 
FRACTIONATING TOWERS ABSORBERS SEPARATORS 
KNOCK-OUT DRUMS SCRUBBERS STEAM DRUMS 


Get the full facts on METEX Mist Eliminators 


Write for bulletins giving detailed information — including limiting 
velocities, pressure drop, ethciencies, et 


Riiaeeemaee Ns 


Main Oftice & Plant, Roselle, New Jersey Canadian Plant, Hamilton, Ont. 


1TOsS ‘7 Hhfam more data o dvertines rroducts 
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PADS OF KNITTED WIRE MESH 
WIPE OUT LIQUID 
ENTRAINMENT 


uniform density, made 
I ple layers of knitted wire 
have proved exceptionally ef- 
in removing liquid entrain- 
ment from gases in a wide range 


refining and processing operations. 


‘ 


The pad is placed inside a vessel 
above the liquid level. Its construc- 
tion provides a multiplicity of un- 
aligned, asymmetrical openings with 
unusually large wire-surface area. 
It is impossible for a gas to pass 
through the pad without continually 
changing direction; yet the high free 
volume—97 to 98% minimizes re- 
striction and pressure drop 


METHOD OF OPERATION 

















When a gas is generated in or 
passes through a liquid (1), it car- 
ries with it, as it bursts from the 
liquid surface (2), a fine spray of 
droplets of entrained liquid, These 
droplets are carried upward by the 
rising gas stream (3). 

As the gas passes through the pad, 
the droplets impinge on the extensive 
wire surface (125 square feet of area 
per cubic foot of pad volume). The 
droplets coalesce on the wire surface 
to form large drops of liquid which 
break away (4) from the wire mesh 
and fall back against the gas stream 
The gas (5) passes on, freed fron 
liquid entrainment 


AVAILABILITY 


rhe pads, which are known as 
METEX Mist Eliminators are made 
by Metal Textile Corporation, 631 
East First Avenue, Roselle, N. J. A 
bulletin giving detailed information ts 
available on request from the manu- 
facturer. 
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Why We Don't Publish Many Meeting Papers 


( CCASIONALLY readers, and sometimes even authors, button 

hole us to ask how we decide what to do with the papers de 
livered before technical meetings of the oil industry and other as 
sociations. This space is taken up, this month, to explain the fun 
damental editorial policy of PETROLEUM PROCESSING and how it r 
lates to the publishing of full texts of meeting papers. 

We can best lead off by stating that TIMELINESS is the 
basic yardstick for the selection and preparation of copy, for both 
feature articles and regular de partments As editors, we are con 
cerned mainly with new processes, methods, procedures and equip 
ment and how they may affect future operations in petroleum 
processing plants. Most of this type of material has to be gathered 
by staff writers who are alert as to what is going on and sufficiently 
mobile in thoughts and action to round up material, check data 
and prepare their articles promptly. When outside writers are as 
signed special topics, it is because of their greater knowledge in 
a particular field 

By comparison, scientific papers presented before association 
meetings, by their nature have to be something of a general broad 
review of a subject Topics and writers are assigned several 
months ahead of the scheduled presentation of the paper. Authors 
do an immense amount of preparatory work before writing, and 
What they say is backed up by the available experience and factual 
data from the operations of their own and possibly other companies 

Thus, the work involved and the time consumed in preparing 
meeting papers results in their seldom carrying the first informa 
tion on new processes and methods Editors of PETROLEUM 
PROCESSING have generally rounded up, at an earlier date, what 
information w available on these matters, and passed it on to 
readers While it was timely Meeting papers are always studied 
and briefed, reviewed or commented on in some way, to give addi 
tional data on what has been published earlier For example, an 
article in this issue (p. 1157) presents some data from a paper 
given before the API more than a year ago, because of its sig 
nificance in the current discussion of trends in motor fuel octane 
ratings. There are exceptions, of course Some mecting papers 
are such important contributions to the technical knowledge in a 
given field that they are selected for publication in full 

The tempo of technical developments in the petroleum proc 
essing industries is more rapid today than ever before. We believe 
that, in the main, we can best serve our readers by keeping our 
decks clear to pass along the current technical happenings in our 
industry as promptly and completely as we can 


Virgil AS UTA ie 


For the Editors 


Other Plait Petrolenm Publications 


Platt's Oilgram News Piatt's Oilgram Prices 


A daily independent oil-news re A daily independent oll-price re 


porting service issued from New porting service issued from New 


York, Cleveland and Houston York, Cleveland and Howston 





take a closer look at 


faimless==ychedvies 


Don't be “penny wise and pound foolish” 
where stainless steel piping is concerned. 
The most economical choice does not al- 
ways imply the least initial cost as working 
pressure, methods of joining, installation 
costs and allowance for loss by corrosion 


are critical factors. This is particularly true 
where costs resulting from failures in serv- 
ice—replacement of equipment and lost 
production due to down time—may exceed 
the initial cost of the piping. 


Figure B 
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Figure A 


steenssiictss 


with 010” loss 
of wall thickness 


(peel 











" Ps, Type 304 


+4 


L—-—+ 














} 
+f + 
+++ 




















+4 


sas 


+4 4 

















4 
seca. p++ 


sameet +44 4 +> 


| 2 oe oe oe 


Ratio of Cost 
i 


4—+—4 




















++ } 
TI Prt 
i Trt 
T 7 
Ratio of Cost 


Ratio of Wall Thickness | 
RLALALAAALI LL LJ 
ss os 405 sos 


+f 


L 
see 








, 
} 
} 
+ 
T 
, 
} 
+ 
; 
, 
t 
, 
A 



























































ttre eum! 
seaace seeesS 
Lt eapebet a ct 
seecesics 
SaeeEeaeee 4+—+ 


+ 


os 4053 O58 rr 0S 45S 805 
% of Wall Loss 


e 
v 
s 
a 
8 
a 


Ratio of Maximum 
Allowable Working Pressures 


' 


For long service life it is advisable to allow for 
some loss in wall thickness where stainless 
piping is employed to combot severe corrosion. 
As shown in Figure A even a small loss means 
an appreciable percentage loss of wall thick 


As shown in Figure B, the heavier pipe sched- 
ules permit higher working pressures, thus per- 
haps permitting the use of smaller diameter 
piping, or offering greater flexibility for subse- 
quent changes in operational procedures. 


Although the lighter schedules cost less, as 
shown in Figure C, you actually get more for 
your money with the heavier schedules because 
the ratio of increase in cost is less than the 
ratio of increase of wall thickness (Figure D). 


ness in the lighter weight schedules 


1” IPS 


Methods of Joining & Installation Costs 


From the standpoints of economy and ease of 
installation, it is extremely important that at 
tention be given to methods of joining, fit 
tings, etc. because: 

1. Schedule 40 IPS is the lightest weight pipe 
specifically designed for threading. 

2. Fittings which provide a good thread and 
also afford structural strength at the joint are 
not commercially available for lighter weight 
pipe. 

3. Field welding of thin wall pipe is difficult 
4. Misalignment of connections can cause 
high installation costs. 


TA-1709\G 





While various types of fittings are available for the lighter 
weight pipe schedules, they should be examined carefully as 
to initial cost, installation cost, working pressure permitted 
and ease of adaptation to existing lines. 

Whatever your stainless piping problems, Mr. Tubes 
your BAW Tube representative—can provide valuable assist- 
ance. Consult him for advice on the stainless piping or tub- 
ing that will afford optimum cost-life ratio under your 
service conditions. 








THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Alliance, Ohio—Welded Carbon Steel Tubing 
Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Steel Tubing 
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What's Happening... 


Refinery Expansion 


. Pan American Refining Corp. will build a 21,000 
b/d catalytic reformer at its Texas City refinery, us- 
ing a fixed bed process developed jointly with Stand- 
ard Oil Co. (Indiana). Details not yet announced. 
M. W. Kellogg is contractor. The project is part of 
a general expansion of the Texas City refinery. 


. Sinclair Refining Co.’s 16,000 b/d_ reforming 
unit, announced this spring for its Marcus Hook 
refinery, has been approved for rapid tax writeoff. 
Total cost is $14,400,000. The plant will use a new 
fixed bed method and a platinum catalyst developed 
by Sinclair Research Laboratories and Baker & Co., 
Inc., chemical firm. 


Baker & Co. has started construction of a $2,- 
500,000 plant at Newark, N. J. to make the new 
platinum-containing catalyst. (See pg. 1157 for ar- 
ticle relating catalytic reforming to manufacture of 
high octane motor gasolines.) 


. . Williston Basin Refining Co. will erect a 1500 
b/d refinery at Williston, N. Dak. Facilities will in- 
clude catalytic reforming, gas recovery, utilities, tank- 
age and other facilities of a complete refinery, Com- 
pany was recently formed by Williston group headed 
by R. Mowdy, Williston, as president. Koch Engi- 
neering Co. is engineering contractor. 


. Caribbean Refining Co. will build in San Juan, 
Puerto Rico’s first petroleum refinery, of 10,000 b/d 
capacity, to cost more than $10,000,000. Facilities 
will include crude and vacuum distillation, fluid cat- 
alytic cracking, catalytic polymerization and gas re- 
covery. Gasoline, distillates, fuel oil and LPG will 
be produced. The Puerto Rico Water Resources Au- 
thority will take its fuel oil requirements from the 
plant for 10 years. 

The refinery will be built by Fluor Corp., Ltd 
and will operate under license from Universal Oil 
Products Co. Principal stockho!ders of Caribbean 
Refining are Pontiac Refining Co.; Gulf Oil Corp.; 
Cosden Petroleum Co.; Emby Kaye, Tulsa; J. H. 
Whitney & Co. and H. M. Byllesby, of New York 


Deep Rock Oi! Corp.’s new $2,500,000 lube oil 
plant at its Cushing, Okla., refinery is in operation 
Unit has finished products capacity of 950 b/d and 
combines propane deasphalting with phenoi solvent 
refining. M. W. Kellogg Co. designed and built the 
plant; Refinery Engineering Co. the tankage, cooling 
tower and other off-site facilities Lube plant is 
part general refiners 
in 1949 


expansion program launched 


Danaho Refining Co. will increase capacity of its 
5000 b/d plant at Pettus, Texas to $500 b/d by r 
vamping crude distillation facilities and will install 
5000-bb! Type 20 Socony-Vacuum TCC unit hav 


Information on these pages is obtained through the nation-wide 
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ing concurrent reforming facilities. Included in $2,- 
670,000 expansion, (Certificates of Necessity) are 
gas recovery unit and additions to catalytic poly- 
merization and utilities. Koch Engineering Co. has 
design and engineering contract. 


. . Standard Oil Co. (Ohio) has broken ground for 
its new 12,000 b/d Platforming unit at Lima, Ohio. 
Cost is $7,500,000. Procon, Inc. is the general con- 
tractor. 


.. Ohio Oil Co.’s new 6000 b/d coking unit, de- 
signed and built by Lummus Co., was scheduled to 
go on stream August 1. New 7000 b/d Houdriform- 
ing unit, another part of current expansion, is ex- 
pected to be complete February, 1954, 


. . . Continental Oil Co. plans a $1,500,000 expansion 
at Gillis natural gasoline plant near Lake Charles, 
La., increasing throughput from present 27,000 MCFD 
to 90,000 MCFD. Liquid products will go up from 
13,000 to 87,000 gal/day. Hudson Engrg. Corp, has 
construction contract with completion scheduled for 
early 1954. Liquid make, now largely butane and 
natural gasoline, will be a mixed stream including 
propane, to be sent to firm's Lake Charles refinery 
for fractionation and marketing. 


New petroleum processing plant expansions to 
look for, as indicated by rapid tax amortizations an- 
nounced last month: 

Gulf Refining Co., $5,631,820 for natural gasoline 
facilities at St. Landry Parish, La. 

Mid-Continent Petroleum Corp., $2,413,322 for re 
fining facilities at Tulsa, Okla. 

Sunray Oil Corp., $942,600 for natural gas fa- 
cilities in Bossier Parish, La. 

International Refineries, Inc., $9,560,900 for 10,000 
b/d combination unit, other facilities, Cariton Coun- 
ty, Minn. 

Caminol Co., $1,662,754 for cat cracking, gas re 
covery, cat polymerization, and auxiliary units, Han- 
ford, Calif. 

Warren Petroleum Co., 
fractionation, Greggton, Tex. 

Shell Oil Co., $1,587,000 for natural gasoline plant 
expansion, Elk City, Okla. 

Phillips Petroleum Co., $525,000 for natural gaso 
line plant depropanizers and compressors, Alvin, Tex. 


$142,234 for isobutane 


Petrochemicals 


. Mill Creek Chemical Co., newly formed, with 
Dallas interests participating, will build a $9,000,000 
anhydrous ammonia plant near Salt Lake City. Us 
ing pipeline natural gas, it will produce 180 tons 
of ammonia and 30 tons of dry ice daily Products 
will be marketed through established distributors in 
nine Rocky Mountain and West Coast states. Plant 
will be designed by Tears Engineers and built by 
Henry C. Beck Co., both of Dallas 


Matholin Corp., newly organized, will manufac 
ture, sell and carry on research in hydrazine, a rocket 
fuel ingredient also used in agricultural, plastic and 
other chemical products Owned equally by Olin 
Industries, Inc., and Mathieson Chemical Corp 


news COVveTade service of PLATT’S OILGRAM NEWS 
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Matholin will operate the first commercial-scale hy- 
drazine plant in the U.S., recently completed by 
Mathieson at Lake Charles, La., as part of its chemi- 
cal manufacturing facilities there. The process used 
is a modification of an earlier synthesis which reacts 
ammonia with sodium hypochlorite. 


The name Olin Industries, Inc., will become fa- 
miliar in the petrochemical field. Through purchase 
of control of the Interstate Natural Gas Co., Monroe, 
La., from Standard Oil Co. (New Jersey), Olin now 
has facilities to develop mineral resources on 455,- 
000 acres in East Texas, Arkansas and Louisiana 
Headquartered in East Alton, Ill., with plants over 
the country, the company is active in the explosives, 
lumber, paper and other manufacturing industries. 
John M. Olin, president, is a pioneer researcher into 
hydrazine and certain derivatives used as explosives 


Celanese Corp. of America, will become major 
uppliers in the U.S. of pentaerythritol; produced at 
the Edmonton, Alberta, plant of its affiliate, Cana- 
dian Chemical Co,, Ltd. The compound, used mainly 
for alkyd resins for paints, is made from acetaldehyde 
and formaldehyde produced at the Edmonton plant 
from petroleum hydrocarbons, by a new continuous 
proc developed by Celanese at its 
Texas, chemical research laboratories 


Clar kwood 


American Cyanamid Co. has developed to pilot 
plant stage process for the manufacture of an 
thraquinone from naphthaquinone and_ butadiene. 
Known in the laboratory for some time, improve 
ments in the manufacture of the naphthaquinone 
ind its conversion to anthraquinone may make the 
process commercially feasible. In this country, an- 
thraquinone has been made primarily by the phthalic 
anhydride-benzene route; in Europe by oxidation of 
anthracene 


New petrochemical projects in the wind, as in- 
dicated by rapid tax amortization approvals granted 
last month by Office of Defense Mobilization: 

Phillips Chemical Co., $2,039,000 for carbon black 
manufacture at Borger, Texas. 
$14,400,000 for rehabilita 
tion of toluene extraction, 16,000 b/d catalytic re- 
former, and auxiliaries, Marcus Hook, Pa 


Sinclair Refining Co., 


Markets, Prices 


Kefiners in some areas found the going rough 
in their efforts to hold refined products prices at the 
higher levels quoted following the mid-June advance 
in crude oil postings 


Distillate fuels dropped back 0.1 to 0.25¢ gal 
in two of the nation’s largest primary supply mar- 
ket the Gulf Coast and New York harbor and 
there was widespread discounting of quoted prices 
the Mid-Continent and Chicago Districts under the 
ure of mounting inventories and slack summer 


Gasoline prices likewise were subject to “shad 
ins in several refinery districts. Position of lubri 
cating oils also could be described as “shaky” On 


the other hand, residual fuels appeared to be firm 
est in the refined oil list. 

Prices down to 9c a gal. for kerosine and 8c fo! 
No. 2 fuel were reported in the Gulf cargo market 
late in July (most refiners had advanced to 9.5« 
and 8.5c following the boost in crude), but as the 
month ended No. 2 fuel had snapped back to low 
of 8.25c. At New York harbor, same product was 
offered 0.25c lower at 8.9c in barge lots. 

It took nearly all of July for uncertainty in the 
world crude oil market to be dispelled, but by the 
end of the month postings had been advanced in 
Canada, Venezuela and the Middle East to reflect the 


25¢c boost in U.S. crude prices. 


Market Outlook 


.. True status of refiner’s stocks of heating oils 
(distillates and kerosine) may not be learned until 
well into September. Replenishing of distributors 
stocks seems delayed, particularly in the East, which 
normally pulls on refinery stocks by this time. Stocks 
east of California in mid-July were only 13.5%, large: 
than in 1951. Increase in consumer demand this 
winter is placed at 8-10°7 above last. 

Continuing heavy gasoline demand is expected 
Gasoline output at refineries, though, is at a rat 
that is slowing down reduction in stocks 


Any dropoff in military demand for petroleum 
products following Korean armistice will show uj 
first in higher grade avgas for reciprocating typ 
engines. PAD might be able to rescind its order re 
quiring use of TEL in commercial avgas and pet 
haps later its order prohibiting use of alkylates in 
motor gasoline. Long view is that defense buildu} 
of our military establishment will increase genera 
demand for petroleum, particularly jet fuels 


Miscellany 


Standard Oil Development Co.'s new continu 
ous coking process will shortly by made available to 
the industry under license. It may be announced 
the middle of August. The process, which uses a 
fluidized solids technique, has been through the pilot 
plant stage of development at Baton Rouge, La 


. » Three additional compounds are now availabl 
as API standard samples of hydrocarbons; 2,3- Dim 
ethyl-1-pentane ; Ethenyleyclohexan (Vinyleyclo 
hexane); 1,4-Diisopropyl-benzene. They can be s« 
cured through the Petroleum Research Laboratory 
Carnegie Institute of Technology, Pittsburgh. A to 
tal of 215 pure compounds are now available for 
laboratory reference and other test uses 


API directors in September wil! s: 
the day for the oil undustry to swing 
new ASTM-IP Petroleum Measurement : 
placing Circular 410 of the National Bureau of Stan 


irds as the standard reference for volum: 


and other 
conversion factors. In the interim oil companic 
ire urged to secure copies of the new tables, reviss 
their contracts to show the new standard referenc 
and acquaint their accounting staffs with the us: 
of the manual, 
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HOT OR COLD... 

Kor a full range of 

engine operation . 

a full range of 
SANTOLUBE Oil Additives 


Santolube additives can be blended with your 
base stocks to help them meet requirements 
of “hot” engine operation of trucks and 
heavy duty equipment, or “cold” engine 
operation of passenger car service or both 
his is just one of the ways in which 
Monsanto Santolubes can help. Other 
Santolubes have been specifically developed 
to fight corrosion, inhibit oxidation, keep 
engines clean and reduce engine wear 


duhe: Reg. U7. S. Pat. Off 


SANTOLUBE 


‘MONSANTO 


CHEMICALS ~ PLAS7ICs 


SERVING INDUSTRY WHICH SERVES MANKIND 





Minimize Gasoline loss 
-»>Maintain Quality with 


ag 


Unnecessary gasoline vaporization can often mean the difference 
between profit and loss! With the VAPOR-MIZER, standing losses 
are eliminated and filling losses minimized. The time-tested VAPOR- 
MIZER system means positive vapor control. What’s more, because it 
requires less steel to build, and uses smaller, less expensive vapor 
lines, the VAPOR-MIZER costs less than other conservation designs. 
Since it operates at extremely low pressures (less than one ounce) 
the reinforcement of manifolded tanks is unnecessary. 

Investigate the thrifty VAPOR-MIZER, which readily converts 
existing tankage into fully effective conservation units. Supply your 
customers with refinery-fresh petroleum products! 


THE VAPOR-MIZER IS 
DESIGNED TO: 


¢ Eliminate standing losses... 
minimize filling losses 


e Require less steel 


¢ Readily convert older, 
existing tankage 


GRAVER TANK & MFG. CO.INC. GRAVER 


East Chicago, Indiana 
NEW YORK + CHICAGO © PHILADELPHIA + ATLANTA « DETROIT CONSERVATION, EQUIPMENT 
CLEVELAND « PITTSBURGH « HOUSTON «+ CATASAUQUA, PA 
SAND SPRINGS, OKLA. « ODESSA, TEXAS + CASPER, WYO. 
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More Companies in the Payoff 
On the API Research Projects 


ORE oil companies and engineering firms are dis- 

covering that the data being developed in the 
Fundamental Research Projects of the American Pe- 
troleum Institute can be put to practical use by their 
technical staffs. Application of the data on com- 
position and properties of petroleum hydrocarbons in 
some specific research and design problems, for ex- 
ample, has saved many man hours of work earlier 
spent in looking up such information as was avail- 
able. 

The usefulness of the data has been greatly en- 
hanced, in one project, by punching it into IBM cards, 
since most large organizations have IBM machines 
in their accounting departments and some concerns 
now have these machines in their laboratories for 
scientific work. The completion of the work of trans- 
ferring the data to punch cards has been recently 
described and some companies have already or- 
dered sets of the cards, which are being provided 
at relatively low cost since the master cards have 
already been prepared. 

The group which has adopted this modern tech- 
nique for compiling and selecting extensive data and 
providing for its use on electronic calculating ma- 
chines, is that associated with Project 44, Data on 
Hydrocarbons and Related Hydrocarbon Compounds. 
The work is located at Carnegie Institute of Tech- 
nology, Pittsburgh, under the direction of Dr. Fred- 
erick D. Rossini, head of the school’s Department 
of Chemistry. 

For 10 years Project 44 has been concerned with 
collecting, analyzing, calculating and compiling se- 
lected values of physical and thermodynamic prop- 
erties, and critically collecting and compiling in- 
frared, ultraviolet, Raman and mass spectral data, 
all of hydrocarbons and related compounds, the re- 
port states. The tables of the project cover 935 
different compounds and include more than 110,000 
individual numerical entries. The data, which con- 
stitute the most reliable and comprehensive informa- 
tion existing for hydrocarbons and related com- 
pounds, is available on approximately 1000 loose-leaf 
sheets, as well as on punch cards. Associated in 
this work has been Project 6; Analysis, Purification 
and Properties of Petroleum Hydrocarbons, also un- 
der the direction of Dr. Rossini. 

The importance of the data emanating from Proj- 
ect 44 has been recognized because much of it is fun- 
damental in design engineering and in specific re- 
seirch work. Among the 11 projects now being 
carried on in the API Research Program are others 
which will certainly develop factual information of 
great practical value to petroleum and natural gas 
processing plants. Among these are Project 42; 
Synthesis and Properties of High Molecular Weight 
Hydrocarbons, of interest especially to lube oil manu- 
facturers, and Project 48; Synthesis, Properties and 
Identification of Sulfur Compounds in Petroleum, 
which will provide data helpful to refiners in their 
treating problems. 

For over 25 years the API has carried on a con 
tinuous research program directed at determining 
the fundamental data on the occurrence, recovery 
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composition and properties of petroleum, at a direct 
cost of not greatly over $5,000,000. The results are 
available to all interested parties. The eventual 
payoff will be at a high rate of return on this mod- 
est investment. V.B.G. 
1) “API Research Project 44 Data on Hydrocarbons and Related Com 


Available on IBM Punch Cards a report by Jack Sherman 
The Texas ¢ Research Laboratories, Beacon, N 


New Project Is Aimed at Finding 
Sound Equipment Replacement Policy 


OW often should a refinery pump be replaced? 

How frequently should a valve be finally dis- 
carded and a complete new unit put in? What is 
the optimum replacement schedule on equipment in 
general? Industry spends hundreds of millions of 
dollars annually replacing equipment, yet it really 
knows very little as to whether such expenditures are 
wise or not. 

A long-term project now underway at Illinois In 
stitute of Technology may provide the answers to 
some of these questions and help industry to spend 
its equipment replacement dollar more economically. 
Based on the sound premise that there is a general 
Inck of knowledge in this field—-and not indifference 
or management ignorance—-the project has an ex 
cellent chance of succeeding. It has three major 
objectives. 

1—-To train people for industry. There will be both 
graduate and undergraduate courses in capital equip- 
ment and replacement and also conferences and sem- 
inars for industrial executives. 

2—-To conduct research in the application of equip 
ment policy. 

3—To inform industry of progress in the field. 

The venture sprung from an idea the Machinery 
& Allied Products Institute has been working on for 
some time. Four years ago, this federation of trade 
associations in the industrial equipment field spon- 
sored publication of a study, “Dynamic Equipment 
Policy,’ which classified about all there was then 
known on the subject. This study became a text 
book in engineering economics. 

This fall, the Illinois Tech program will begin, 
financed by MAPI and established os the National 
Center of Education and Research in Dynamic Equip 
ment Policy. The school and the equipment In 
stitute have a contract for five years, but it is ex 
pected that the program will continue indefinitely 
Progress in engineering technology must logically 
always be measured with the dollar sign W.C.U 


Outlook Is Still Dim for Chemistry 
Bachelors according to ACS Survey 


T HE 1953 crop of graduates having bachelor’s de 

grees in chemistry has taken a drop, with the 
same situation existing for those completing master’s 
requirements, according to a survey recently made 
by the American Chemical Society. Counter-trend- 
ing, approximately as many doctorates were con 
ferred this Spring as in 1952. 

The situation for bachelors will be worse uext year 
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Tomorrow 





Degrees in Chemistry, Granted and Estimated 
Academic 

Year B. Se. M.S. Ph. D. 
1948-49°* 9 307 550 
1949-50* 10,794 1,720 
1950-51** 9,040 1,664 
1991-52** 6,855 1,483 
1952-43°*** 5,800 1,300 
1953-h4*** 1.500 1,150 
1954-55*** 1,700 
1955-56*** 6,000 





estimates based on the survey indicate, and likewis« 
there will be a tapering-off in the number of can- 
didates who will receive their master’s. Doctoral 
graduates will not change significantly in the com 
ing year, and the number is slated to increase in 
the 1954-55 academic year. 

The worst trouble the ACS has in making esti 
mates is the effect of calls from the armed force 
and the uncertainty regarding § the 
Student Deferment Program. Since the majority of 
enrollees are men, an artificially high “attrition rate 
(number enrolled as seniors or candidates for ad 
less number of degrees actually con 
ferred) is indicated, as many withdrawals undoubt 
edly are involuntary 

The accompanying table, taken from the ACS sur 
vey, shows the situation in more detail. From this, 
it would appear that the chemical and oil industries 
particularly will face the same or greater recruit- 
ment difficulties next year as last Spring, and that 
little relief may be expected before 1955. 

This is borne out by enrollment data gathered in 
the ACS survey which shows that there were 5069 
freshmen (men and women) enrolled for a full ma- 
jor in chemistry last November, 4228 sophomores 
and 4347 juniors. These figures exclude reduced 
majors and part-time students. The ratio of men 
to women is approximately 4.5 to 1. 

Another feature of the ACS survey is a geographi 
cal distribution of chemistry majors, comparing the 
number of graduates receiving degrees in that state 
compared with the number employed therein (this 
based on subscriptions to Chemical & Engineering 
News) New York leads with degrees conferred 
ind chemical occupations, Pennsylvania following 
The lowest in producing chemists is Wyoming; Idaho 
is next, and both have considerably more than the 
lowest state in employment. Vermont and Mon 
tana are tied as the states having the smallest num 
ber of chemical occupations. Tied for second place 
are New Hampshire and South Dakota, which pro 
duce three times more than the number of chemists 
who actually find occupation within their borders. 


government’ 


vanced degrees 


Will Research Meet the Challenge 
Of Aggravated Engine Wear? 


T= trend toward higher compression and hors« 
power gasoline engines of compact design in- 


creases the severity of the conditions which cause 
engine wear. In the meantime, research work in the 
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automotive laboratories of the oil companies is pro 
viding a greater fund of knowledge of the causes of 
wear of rings, cylinder walls and other engine parts 
a necessary preliminary to the tailoring of motor 
oils to reduce this operating difficulty. 

It will remain for the future to show how fulls 
the oil companies meet the challenge, and save the 
nation’s motorists part, at least, of the hundreds of 
millions spent annually to overhaul and replace en- 
gines which land in the shops due to damage from 
excessive wear 

An important contribution to our knowledge of 
the causes of wear from corrosion of the metal comes 
through the studies of Shell Oil Co. automotive tech- 
nologists into the mechanism of ring wear induced 
by sulfur in the fuel 

A survey of engine-overhaul shops in the San 
Francisco area showed that intermittent operation, 
where mileage was comparatively low, was the major 
cause of short engine life. A special laboratory tech 
nique was developed to study the theory that con 
densation occurs during the warm-up period of the 
engine, when jacket-water temperature is low, which 
causes corrosion and the wear of parts. Specifically, 
the effects of the sulfur compounds sulfur dioxide 
and sulfur trioxide in the fuel in conjunction with 
water condensation were studied 

Because the two acids, sulfurous and sulfuric, re 
sulting from the dissolving of the compounds in the 
water condensate on the cylinder walls, “possess 
widely different chemical and physical properties, a 
knowledge of which acid is the major wear promoto1 
should be of value in the development of methods to 
combat corrosive wear’. On the basis of motored 
engine tests, it was concluded that virtually all the 
corrosive wear caused by fuel sulfur is the result 
of water condensation in the presence of sulfur di 
oxide to form sulfurous acid. 

The theory that sulfurous acid is the principal of 
fender under average passenger-car operation is sup 
ported by other investigators. Reducing the operat 
ing time at low jacket temperature, and the use of 
compounded oils which conteract acidic attack are 
the principal methods of controlling engine wear, in 
the opinion of these authors 

Meantime, investigative work goes on by othe 
authorities who have adopted the concept that the 
main source of engine wear is friction and abrasion 
between piston rings and cylinder walls, which in 
creases engine clearances to the point where oil con 
sumption becomes excessive and the engine must be 
overhauled 

The complex nature of the mechanism of engins 
wear is becoming more fully appreciated, regardless 
as to whether the origin is believed to be in corro 
sion followed by abrasion of the corroded particles 
of metal, or starting from friction followed by cor 
rosion of the particles removed through abrasion 

It is something like the question in biology of 
which came first, the egg or the chicken In this 
case the answer is most important, for upon this 
ultimate finding will be developed the lubricants best 
fitted to relieve this cause of engine damage 


V.B.G 
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. AINIESS \ OG! cuts tray plate cleaning 


6® @es @ ese @« ® 


in depropanizing tower 


of this polyform unit 


Heres an example of the way 
Stainless Steel's corrosion resist- 
ance can stretch out the intervals 
between cleaning when used in re 
finery equipment, 

Stainless Steel is now being used 
in the perforated tray plates in the 
depropanizing tower of the polyform 
unit at Gulf Oil Corporation's Port 
Arthur, Tex., refinery. The material 
formerly used for this purpose re- 
acted with corrosive agents in the gas 
and the or 'y;” perforations in the 
tray were plugged up after two to 
three months’ use. 

‘Then Stainless Steel was given the 
job. It has greater resistance to cor- 
rosion and, consequently, the inter 
vals between cleanings are sub 
stantially longer 

Corrosion resistance is only one of 
the characteristics of Stainless that 
make it so suitable for refinery use 
It is strong, its surface is dense and 
durable and it performs well in ele 
vated temperature service. When 
you put all these advantages to- 
gether, you can see why it is the most 
effective weapon against refinery 
down time 

For finest performance from Stain 
less equipment, always be sure that 
your equipment fabricator uses per- 
fected, service-tested U'S’S Stain- 
less Steel. 


Depropa ng tower in the polyform unit 

at on Port Arthur, 
Stee used in the 
helped to lengthen 
cleanings, 


UNITED STATES STEEL CORPORATION, PITTSBURGH AMERICAN STEEL & WIRE DIVISION, CLEVELAND ~- COLUMBIA-GENEVA STEEL DIV 
NATIONAL TUBE BIVISION, PITTSBURGH + TENNESSEE COAL & IRON DIVISION FAIRFIE 


s 


SION, SAN FRANCISCO 


D ALA UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


wrany atiw x 


U°S°S STAINLESS STEEL 


SHEETS STRIP PLATES BARS BILLETS PIPE TUBES WIRE SPECIAL SECTIONS 





The photograph shows INSUL-MASTIC 

TYPE “D”" being applied on an oil tank that is 
kept heated to retain free flowing viscosity 
Within one year after the completed application 
this coating of INSUL-MASTIC TYPE “D 
prevented enough heat from 

escaping from the tank to pay for 

the cost of the coating. It also prevented 


corroding of the tank. 


INSUL-MASTIC TYPE “D" is a Saperion 


quality corrosion preventive coating to 


which we add considerable cork. We then apply 


it '4 inch thick. It is not intended to 
replace standard thermal insulation, but 

on vessels where moderate temperatures are 
maintained it stops much heat loss 


while preventing corrosion 


Applications as old as fifteen years have 


never required maintenance. 


Write for further information. 


To vaporseal thermal insulation 
specify INSUL-MASTIC 4010. Our 
technical engineers are available 
to help you with this and other 


coating eons 


ak bo af 


Las Mast 


CORPORAT I AMER 
Oliver cotthian ° Slixchowak Pa, Ba. 


Representatives in Principal Cities 
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Multicomponent Fractionation 


With Dr. White's extensive 
background in distillation, it is cer- 
tain that you will have a good se- 
ries of articles [“To Help You De- 
sign Fractionators,”” R. R. White, be- 
ginning in March, 1953, p. 357] and 
one with complete coverage of recent 
literature on this subject 

Regarding his first article, we do 
not see much advantage of the meth- 
od proposed over standard tray-to- 
tray methods, which are certainly 
relatively easy for ternary mixtures 
The graphical solution on triangular 
diagrams, which is not apparently 
proposed as the ultimate method of 
handling these prob!ems, will be im- 
practical because of the small range 
of the construction on ordinary graph 
paper. There are many of these sorts 
of methods in the literaturs 

JOHN HAPPEI 
Professor and Chairman 

Dept. of Chemical Engineering 

New York University 

New York &3, N. Y 


Electrical Equipment 
We refer to the article, “Electrical 
Installations in Refineries (April, 
pp. 527-529) and wish to advise you 
of corrections that should be made 
In the first paragraph, the figure of 
4000°% should read 4F00¢ On page 
529, it is stated approximately mid 
way of the left hand column, that 
‘It is evident from the work done so 
far that there is unanimity of 
thought This should have read 
ent from the work done 


there is no unanimity o 


LESTER M. CoOLDSMITH 
General Manage. 
Engrg ¢ Const. Dept 
Atlanti tefining C 


Selecting Supervisors 


the most gnifican 
the irticle (“Selecting the jest 
Supervisors July, pp. 1013-1016) 
is the recognition early in their 
gram that their problem should 
rnosed completely, and a spe 
to meet their particular 
developed 
approach to supervisor selec- 
t any one of innumerable 
in the operation of 
refiner should, in our opin- 
ion, be thoroughly diagnosed, and a 
tailor-made program should be devel 
yped to suit the peculiarities of the 
problem rather than reverting to the 
use of “canned” programs which 
generally speaking, can fit only one 
out of ten situations 
FE. L. SINCLAIR 
General Manager 
Socony Vacuum Oil Co., In¢ 
Paulsboro Refinery 
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When it comes to th anning of fire protection for your plant or 
business, there's considerably more to be viewed than the price. Of course, 
you will want « fully formed on the economics of protecung your 
property, | ts equally important to know that the method of protection 
is the best availab! I y given area of your building 


It is for that reason that through the years we have not limite 1 ourselves 
to the design and i Maton only « f ypes of protection. Like you 
we study the economic factors involve h following a thorough inves 
ugation al lements yi V I] fi ifety problem, we de ign, manu- 
facture ; nstall che VI otecuor f by test te naximum safety. It's 
enginee? Automat FIRE PROTECTION { i finest avail 


able at an 


Ulilemalle ~ 


Sounkter iy 


CORPORATION OF AMERICA i 


YOUNGSTOWN, OHIO 


Offices in principal cities of oe 
North and South America 
ttt 


(To obtain more data on advertised products see page 1232) 





ONE OF FOUR WORTHINGTON GAS COMPRESSORS in the gas distribution system of a large Eastern gas 
company. Compressor is positive displacement reciprocating type with capacity of 125,000 standard cu ft 
of manufactured gas per hour. Maximum discharge pressure is 100 psi. Volume is controlled by Worthing- 
ton’s automatic variable capacity control. 


When a large Eastern gas company 
needed another gas compressor... 


. There was no question about which make 
should be selected! 

The gas compressor in the picture had been 
working so well since 1949 that Worthington 
was the logical choice for the next new com- 
pressor to handle expanded capacity. 

These Worthington features constantly in- 
crease the number of such choices: 

Accurate control of volume that is always assured 

with Worthington’s automatic variable capacity 

control — acknowledged most accurate, flexible 


*Reg U.S. Pat. Off 


1 TYPts BALANCED ANGLE 


and simple control obtainable. 

Worthington’s exclusive Feather* Valve — sim- 
plest, lightest, most efficient -ver made—elim- 
inates valve problems. And Worthington’s high- 
efficiency intercooler needs less water, less power, 
less attention. 


Somewhere in the broad line of Worthington 
compressors, for air, gas or other “‘compress 
ables’’, there is the one right type and size for 
your job. Worthington Corporation, Compressor 


Division, Buffalo, N. Y. 


GAS ENGINE 
COMPRESSORS 


Compressors 


No Other Compressor Will Outperform a Worthington 


(To obtain wn 
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All dressed up... 
IN PETROLEUM PRODUCTS! 


Miss Joanne Me Iberg Was crowned 
Queen of the Lakes at the Minneapolis 
Aquatennial Summer Festival — last 
month 

But what. vou ask. has that got to do 
with the petroleum business? Just this 
Miss Melberg’s entire wardrobe, includ 
mid the nvion eveTung own she IS 
wearing in the pu trire ihove Wiis 
race ot petroleum based synthetic 
fiber Ih vdclitic n to this 1 lon cre s 
her official Festival wardrobe con 
tained suits, dress vlove hat ind a 
bathing suit of Dacron pol estes 
fiber. And as Queen of the Festival 
hie Is being pon ored h the ()j] In 
dusti Information Committee of the 
American Petroleum: listitute 

This fashionable wardrobe is an ex 

lent ex unple of how the petrol wn 
ind chemical industries are working to 
gether to ce clop a world of ne v prod 
uct that Thien) Caste ty ic ! 
fortable living tor milli 

Textile fibers by Du Pe 
one example of the tremendo 





How motorists choose the 


grade of gasoline they buy 


Once 
the s 
Is it 

Mi 


A merchandising opportunity is pointed up in Du Pont Survey 
Report No. 3 on Consumer Gasoline Buying Habits 


‘the motorist has decided to buy your brand of gasoline and driven into 
tation, which grade will he choose? And what is the basis for his choice 
price powel mileage... or the particular re quirements of his ear? 


ndings on these questions are discussed in Re port No. 3 of Du Pont’s 


Consumer Gasoline Buying Habits Survey. It is now being distributed to 


refin 


ers and marketers, 


THREE REPORTS on Du Pont's continuing survey of Gasoline Buying Habits have been published 


so for 
recog 


The first was a study of service station selection and loyalty. The second covered brand name 


nition and loyalty Future reports will deal with price and credit cards, oil and TBA purchases, 


and dealer services 


To ¢ 
hold 


tion 


rnent 


pre 


ret this information, 3,100 house ducted a: part of the Du Pont surve 
interview ind 21.000 observa National in scope, the survey is repre 
it 1.193 service stations were con entative of gasoline buying pattern 
ind trends throughout the countrs 


now being made in the develop WEST PREFERS PREMIUM 


H petrol um-based chemical | In only one of the four Hhtjor Ga clin 


inet lhe cor iplete roll « ill in marketing ireas of the [ S.. doe th 


cludes hundreds of | roducts that make preference for premium exceed that for 


nur 
eno 
farm 
tries 
with 
ber 

fini | 
cals 


work easier, our recreation more regular, This is in the West where 
ible our horn iore li ible onl 35.2 ol the motorist iv the stall 

more product Ve md our indu hou tha premibtinn cle In the South 

more efficient products like the preference for the tw rades j 
freeze, imsecticid nthetic rub practhe ill equal In the Central area 
weed killer pla plo t big majorit prefer regular and regu 
r detergent md | trmaceuth lar ha in edge over premitin for the 
motorists preference in the Northeast 
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PETROLEUM CHEMICALS DIVISION 


Survey Report 


PRICE FACTOR 
«pected the customer 
no more Expensive Cal incl ine 
in the higher inmecorne Wroups are the 
prin ipal Prenmiitinn pure hase 
\mong those motorists surveyed who 
51.9° 
cheaper 


I mall hour the rewuhu vl cle 
uid thy do so bee mise ita 
llowever, there ij 
performance of regular as “reason” for 
its selection. Many of those who usual 
| tise rewiuhar '\ 


equal mention of 


its performance I 
itistactor ol equal to that of pre 


readedin 


PERFORMANCE COUNTS 
Among the 
hy faut the 
ons that added up to 
Ol these 9° 


premium users survey 
freatest majority gave re: 
performance 

spe ifically stated that 
better pickup, accelera 
tion and allaround performance wer 
the main reasons for their choice. One 
quarter said they use premium because 
it prevents kno k. Better mileage, faster 
tarting and high-compression engine 
requirements were given as reasons for 
choosing premium by the remainder of 
motorists who usually buy it. 

When asked directly what they con 
idered the chief differences between 
the two wrades. the motorists surveyed 
supplied a wide variety of answers 
Power rating 


octane starting speed 


mileaue ana smoothne SS ol perform 


Acceptence of premium is high 
when offered even by owners 


of elder and cheaper cars 


A TYPICAL PAGE from Report No. 3 shows 
that customer acceptance of premium grade 


gasoline is high, when offered by dealer 


ance were the answers most tre cpu rithy 
encountered, Such factors as knock re 


istance and the addition of spec il in 





NEWS 


GULF COAST DISTRICT MANAGER 


CHARLES D. TOWERY is manager of the 
Du Pont Petroleum Chemicals Division 
Gulf Coast District. He joined the 
Du Pont ¢ ompany in 1947. Atter three 
years us a sales-service representative 
in the Petroleum Chemicals Division 
he WilS rrvaacte district manavel ol the 
Mid-Continent District and was trans 
ferred to. his present assignment in 
1952 

Mr. Towery brought to Du Pont a 
broad background in oil refining. It be 


vredients received a smaller percent 
age of mentions 


SALES OPPORTUNITY 

One of the most interesting parts of 
this Du Pont Survey Report No. 3 deals 
with the way in which motorists ask 
for, or “are sold,” a particular grade of 
This part of the 
based on the service station observa 
tions. These observations reveal what 
motorists and dealers actually do at the 
point of purchase rather than what 
they think they do on say they do when 
qu stioned 


viasoline survey 1s 


These observations showed that two 
thirds of the premium purchasers re 
queste d it themselves. Only one out of 
eight of all the motorists observed were 
offered premium. However, two out of 
three of the motorists observed, who 
followed the 


sugvestion of the dealer in vrack selec 


were offered) premium 


tion. And even among the owners of 
older and che aper cars the aces ptance 
of premium grade offers was high 
Information like this, we believe, can 
be extremely valuable to oil companies 
in planning their service station mer 
chandising and promotion campaigns 


Petroleum 








gan with a B.S. degree in Chemical En 
gineering from Texas A&M in 1952 
then joined the sales d partment 
Gulf Oil Corporation 

In 1934 he joined the Smiths Bluff 
Ke finer of the Pure (>i) ¢ CPPRp aN kor 
three years he worked on all phiase sol 
physical and chemical analysis—includ 
mY knock test chain it the refines 
control laboratory 


He was transferred in 1937 to Pure 


Oil Company's operating department 
The re he 
wide experience in distillation, treat 
ing, pumping, blending 
tion and many other facets of oil re 
fining. Later he was moved to the com 


aS a Process CHLIMNeCT gained 


mistriumenta 


pany s ¢ hicago office and was assigned 
to pilot plant studies 

Mr. Towery was called by the Navy 
in 1942 as petroleum specialist. Fol 
lowing his discharge in 1945 as a Lieu 
tenant Commander, he was associated 
with Bethlehem Supply Company as 
sales engineer in the Refinery Sales 
Department. 





LITERATURE AVAILABLE 


Here is a partial listing of the bulletins 
reports booklets and aids available to 
vou through any Du Pont Petroleum 
Chemicals Division district office 
The Service Station and the Motorist 
Report Nos. |. 2 and 3 are now 
ready for distribution. Authoritative 
studies on gasoline buving habits in 
lovalty 
brand name loyalty and = gasoline 
Serials A-5396 
A-5347 and A-5826 
Du Pont Fuel Oil Additive No. 2~ A !2 
page bulletin describing this ashless 
stabilizer and dispersant which pri 











regard to service station 


grade selection 


vents clogging of fuel oil screens 
Serial A-520] 


Better Things for Better Living 
. . through Chemistry 


Chemicals 


1270 Ave 


NEW YORK, N.Y 
\ CHICAGO, Ib 8 So. Michigan Bivd 


of the Americas Phone COlumbus 5.362 

District Phone RAndolph 6-863 

Offices “ T A, SA. OKLA - So Baltimore Avenue Phone Tulsa 5.5578 

/ HOUSTON, TEXAS—705 Bank of Commerce Bidg Phone PReston 2857 

LOS ANGELES, CALIF.—612 So. Flower St Phone MAdison 169! 

IN CANADA, Canadian Industries Limited—Toronto, Ont Montreal, Que Calgary, Alto 
OTHER COUNTRIES. Pet eum Chemicals Export—Nemours Bidg., 65 W ile 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) 0 


Petroleum Chemicals Division . Wilmington 98, Delaware 


ngton 98, De 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc. 


Printed in U.S. A. 
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ANACONT 
HEAT EXCHANGER 
2 


AMBRALOY-927: For pEFENSE AGAINST 


CORROSION BY SEA WATER AND IMPINGEMENT 


ass turbulently flowing sea water 
Pee air bubbles through a 
heat exchanger and you have as vicious 
in enemy as ever attacked a tube. This 
combination meets its match, however 
in Ambraloy-927,* arsenical aluminum 
brass. 

Ambraloy-927 tubes spec ific ally re 
sist corrosion by both salt and brackish 
waters under many operating condi 
tions by quickly forming a protective 
surface film. This film resists the im 
pingement of turbulently flowing sea 
vater containing air bubbles and abra 

ve solids. The presence of arsenic in 
the illoy VIVES Ambraloy 927 its high 
resistance to dezincification. 


If your refiners IS che pe ndent on seca 


PROCESSING 


PETROLEUM 


August, 1953 


you will find that 
this Ambraloy-927 puts up a stronger 


water for its coolant 


defense against these partic ular forms 
of corrosion than Admiralty alloys. Our 
Technical Department's experience is 
always available to you for selecting 
the tube alloy that best fits your oper 
ating conditions. Draw upon it freely, 


1 
5 
: 
' 
4 
: 
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(To obtain more 


The American Brass Company, Waterbury 20, Conn 
(In Canada: Anaconda American Brass Ltd., New Toronto, Ontario) 


data on advertised products ser 


And use the coupon below for your 


copy of an informative 


public ation. 


for efficient heat transfer — 


ANACONDA 


Heat Exchanger Tubes 
*U. S. Patent No, 2,003,685 (ORIG.) 





Send me publication B-2, “AnacondA Tubes and Plates for Condensers and Heat Exchangers” 


ZONE STATE 


1232) 112 


page 


Anaconda 


' 
’ 
‘ 
. 
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EL SEGUNDO, CALIFORNIA 


preparation of feed stock for facilities used in the production 


of and blending stocks for aviation 


motor gasoline was designed, engineered and constructed by 


benzene 


Fluor for Standard Oil Company of California at their 
LE} Segundo refinery. It was completed on schedule and with- 
in the budget money appropriated. Fluor has recently been 
inother contract by Standard for the engineering 


D (Model 1V) Fluid 


awarded ‘ 


and construction of a 40,000 B 


This plant for the 


and quality 


the largest of | 
gas 


additions to the 


talytic Cracking Unit 


including fractionating, recovery, Caustic 


hydrogen sulfide removal, alkylation unit, 


alterations to the naphtha re-run stills, and offsite engineer- 


ing — all part of the $20 million expansion program now in 


progress. Whatever your plans include — a completely inte- 
grated plant or the expansion of existing facilities — Fluor’s 
knowledge and experience to design and build for the refin- 

at your disposal. 


are 


ing and processing industries, 


SI ee ~~ 


‘To obtain 


more 


data on advertised products see page 


THE FLUOR CORPORATION LTO 


‘ S ANGELES 


1232) PETROLEUM PROCESSING, August 


kind in the work 
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treating, 


1953 





MONTREAL 
e 


ST. PAUL® 





BIRMINGHAM 
@ LOS ANGELES - 


builds pipe coils to DESIGN perfection 


You get the results you planned for in pipe coils built by 
Crane. And right along with this close adherence to specifica- 
tion goes a greater dependability that enhances your design. 


Although seamless carbon steel pipe is most popular, Crane 
has the experience—and the equipment to produce pipe coils 
in wrought iron, copper, brass, nickel, aluminum, 18-8 of 
various types, and miscellaneous alloys. At your service are 
the finest facilities for heat-treating, stress-relieving and 
testing of all kinds. Crane can also supply those necessary 
piping accessories to give your design the added value of 
consistent quality throughout. 

There’s further information on this important Crane service 
in your Crane No. 53 Catalog—and in the 48-page Pipe Coil 
Handbook, offered below. 


2-in. ammonia cooling coils with 


welded headers and ammonia flanges. 


FREE 48-PAGE PIPE COIL HANDBOOK 


Gives Va'uvable Design 
give cous " and Specification Data 


Dimensions, materials, end con- 

nections, pipe data, helpful en- 

gineering information—you'll find 

it all in this factual, easy-to-read 

CRANE handbook, free to pipe coil de- 
of signers and users. Drop a card to 

ae - Crane at the address below for our 
\ es copy (Circular 318). 


Triple circular design of 1'/-in. seamless pipe 


General Offices 
~ A N E 836 S. Michigan Ave., Chicago 5, Il, 
Branches and Wholesalers Serving 
= All Industrial Areas 


VALVES + FITTINGS + PIPE PLUMBING HEATING 


PETROLEUM PROCESSING, August, 1953 (To obtain more data on advertised products see page 123: 





‘o obtain more 


evelopment Studies and Reports 
FOR THE NATURAL GAS, PETROLEUM, PETROCHEMICAL 


AND CHEMICAL INDUSTRIES 


Stone & Webster Engineering 
Corporation, Badger Process Division, 
has designed and constructed many 
plants for the process industries to pro- 
duce intermediate and finished products. 
Much of this work resulted from devel- 
opment studies and reports made by the 
Corporation, which included considera- 


tion of markets, plant location, raw 
material supply, processing methods, 
handling facilities, utilities, transportation 
and other factors. 


The broad experience of the Corporation 
in the preparation of development and 
economic studies and reports in these 
specialized fields is available for new 
projects. 


STONE & WEBSTER ENGINEERING CORPORATION 


BADGER PROCESS DIVISION 
AFFILIATED WITH E. B. BADGER & SONS LIMITED 


data on advertised products see page 1232) 
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HAMMEL- DAHL COMPANY 


175 POST ROAD, (WARWICK) PROVIDENCE 5, R. I., U.S.A. 
Albany Boston Buffalo Chicago Cincinnati Cleveland Denver Detroit Houston Kalamazoo 
Kansas City Kingsport, Tenn. Los Angeles New Orleans New York Pittsburgh Salt Lake City 
San Francisco Seattle Springfield, Mass. St. Louis Syracuse Toledo Tulsa Wilmington, Del. 


MANUFACTURED AND DISTRIBUTED BY: Canada — The Guelph Engineering Co., Ltd., Guelph, Ontario 
England — J. Blakeborough & Sons, Ltd., Brighouse, Yorks * France — Premafrance, Paris 
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Get 


something extra 


when you buy 


lead sheet 


When you place an order for lead sheet, 
chances are you state quantity, composition, 
size and weight, and that’s all. 

When you buy from National, you not only 
get sheet that meets these four specifications 
but you also get certain “extras”-extras char- 
acteristic of the high quality lead sheet made 
bv the leader in lead. 

Such as 

(1) The grade of lead acknowledged best 

for acid-handling —St. Joe Chemical 
Lead. 

(2) A smooth, even finish. 

(3) A surface as free of flaws as careful 

milling can make it. 

(4) Uniform over-all gauge. 


(5) Maximum structural strength 
throughout. 


New 
Cincinnati 3; 
burgh 12; St 


These extras contribute to adaptability, 
workability, and durability — whether the 
sheet is used for handling corrosives, for 
architectural 
barriers. 


installations, or for radiation 


It is these extra qualities, not specifically 
stated in your order, that give National Lead 
sheet its dependability on the job. 

That’s why we say—when you want lead 
sheet—corre to National. And get something 
extra. 


Sheet Lead 
with a NATIONAL reputation 
LEAD COMPANY 


York 6; Atlanta; Baltimore 3; Buffalo 3; Chicago 8; 
Cleveland 13; Dallas 2; Philadelphia 25; Pitts 


Louis 1; New England: National Lead Co. of 


Mass., Boston 6; Pacific Coast: Morris P. Kirk & Son, Inc., 
Los Angeles 23, Emeryville 8 (Calif.), Portland 10, Seattle 4 
Canada: Canada Metal Co., Ltd., Toronto 8, Montreal, Winni 
peg, Vancouver 


(To obtain more data on advertised products see page 1232) 
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GUIDED STROKE... 








for smoother stem movement 


The two-point guiding of the upper stem in the 
Honeywell Series 700 Valve eliminates side thrust 

JOS AE-}05 9) ole) aebele Mhdel-ME-i¢-)+sME-1 ano) oMt-bole MB olelaco) este bel 
continuously lubricated bearings . . . assuring 
practically frictionless response to the slightest changes 
boWE-) Co po¥- 0 ME- 00a 0) d-1-1-10 6 ¢- aN Wel -IN lod el -h'A7-) 0 Mtel-) a1) LOO ale = 
band proportional valve comes in a full range of 

styles and sizes... has a// the features you look for in a 
fine valve. Write today for your copy of Bulletin 700-2. 


MINNEAPOLIS-HONEYWELL REGULATOR CO., Industria! 


Division 1910 Windrim Avenue, Philadelphia 44 Pa 
Honeywell H 


VRS, cE Pew 8. UCT. eS --geameened 


Fiut we Coutrols 











Looxine FOR OIL is often like looking for 
the snark, a creature which has one very 
odd characteristic: it doesn’t exist at all. 

For oil is just about the most elusive 
prey on earth. 

In spite of the difficulties of seeking 
something which very often isn’t even 
there, Cities Service geologists have 
participated in opening up some of the 
greatest oil fields in America .. . the 
Oklahoma City, Eldorado, Kansas and 
East Texas discoveries, to name a few. 

As you read this, Cities Service geolo- 
gists are tramping over Canadian tundra, 
wading through Louisiana marshes, climb- 
ing mountains, breathing desert dust, 
seeking —and finding—oil for the rapidly 
growing needs of your home, factory, 
farm and automobile. 

Because of such men, America’s oil 
reserves are greater now than at any 
time in our history. 


CITIES (A) SERVICE 


Quality l’etroleum Products 
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_ Chemical Plants by LUMMUS 
|... Assure Reliable Operations 


EXPERIENCE .. . Lummus' skill was achieved in designing 
and erecting upwords of 350 chemical plants all over 
the world. It took on experienced hand to create this 
PUTTING EXPERIENCE TO WORK TODAY. tetedions plush the ‘welll. tergtcbed: hfe touh 
Vodoy, toames & bending many dierent job done under the critical press of wartime. Other 
pabotientent and heater! prejede--puiiing : similar early accomplishments ore plants to make 


years of background experience to use in the styrene, toluene, phenol, alcohol, ammonivm picrate 
light of today's competitive sitvations and and catalysts. 


technological advances. For example, the 

modern ethylene plant shown here is one of 

twelve Lummus projects in this field alone, 

including the world’s largest unit. As a meas- 

ure of engineering versatility, other recent SOMETHING YOU CAN | 
Lummus projects are facilities for making USE. Lummus offers you 
phthalic anhydride, ethyl chloride, dichlor- competent experience in 
ethane, formaldehyde, ethyl benzene, sty- plants discussed on this 
rene , lsopropanol, phenol, acetone, page, os well as in mod- 


carbon biack, ammonia, aliphatic and cyclic ern process units for mak- 
alcohols. ing such chemicals os 


ethylene oxide, ethylene 
glycol, acetylene, chiori- 
nated hydrocarbons 
ond urea, 





If you're thinking of new or improved chemical 
facilities, Lummus can help you. A discussion 
with us may prove profitable to you. 


= 


RP THE LUMMUS COMPANY 


385 MADISON AVENUE, NEW YORK 17, WN ¥. 


HOUSTON + CHICAGO + LONDON © PARIS © CARACAS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 


én 
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STAINLESS TUBING & PIPE 


(To obtam 
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data on advertised products see 
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A: the left are pictured a group of heat exchangers 
and heaters in service on widely diverse jobs, in all 
parts of the country. They have one thing in common 
—the Carpenter Stainless Tubing that keeps them 
on the line longer—*when the heat's on for production 


Modern process equipment like this has to stay on 
the job. You can’t afford to interrupt a process for 
hours or days to replace tubes 


That's why—after considering many sources—more 
and more orders call for Carpenter Stainless Tubing 
They know that the quality standards we set at 
the mill will safeguard the quality reputation of 
their equipment 


Analysis, Tolerance and Finish are guaranteed to 
be “as ordered’’ on every shipment of Carpenter 
Stainless Tubing 

constants, 


l | . 
. . other techni 


data on Carpenter Stainless Tubing for heat exchanger applica 
into this handy chart. It's the 
asking, on your company letterhead 


Send for this USEFUL SLIDE CHART 


Physical properties, sizes and gauges 


cross-sectional areas, velocity 


pressures, weights and al 


tions are condensed yours for 


The Carpenter Stee! Company, Ailoy Tube Division, Union, N. J. 


Export Dept. The Carpente. Stee] Co, Port Washington, N Y 


CARSTEELCO 


qe OSIM 
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How ESSO STANDARD OIL CO. 
Speeds Materials Handling 








Side-loading Traveloader Sets Now Standards for Speed and Efficiency 


Esso Standard Oil Company uses three model T10-G2 Traveloaders continuously 
in their materials storage yard at Baton Rouge, Louisiana. The Baton Rouge yard 





has a high turnover of materials including pipes, rails, lumber and many other 
hard-to-handle items of equipment. Three men each operating Traveloaders can 
move, stack, and deliver this material with a minimum of assistance from others. 
This is typical of what Traveloader is accomplishing for hundreds of satisfied 
users and of what it can do for you. Traveloader operates in a straight line, parallel 
to its load, in aisles no wider than 10° thereby increasing the storage capacity of 
a given area up to 50%. 


A Wide Variety of Attachments gives Traveloader versatility, flexibility and utility 
beyond the range of any other materials handling equipment. Traveloader can be 








used to replace a yard crane, strip steel carrier, multiple pallet mover, fork lift 
truck and transporter. 


Write today and let us send you Bulletin AD-30A containing 
full details and specifications on this remarkable machine. 


Baker THE BAKER-RAULANG COMPANY 


1248 WEST B8Oth STREET © CLEVELAND 2, OHIO 





The Baker-Lull Cc rporation « Subsidiary, Minneabolis, Minn. 
Material Handling and Construction kquipment 
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In any processing where cracking temperatures are 
approached, shorter residence time resulting from the 
use of higher average absorption rates, and the uni- 
form application of heat combine to minimize coil 
coking. Selas if p* has proved that process heaters 
can operate continuously for prolonged periods 
under these severe conditions without shutdowns 
for repairs or cleaning. CONTROLLED 
Built around the Selas Gradiation Heater, with pone hh 
its uniform application of gas-fired radiant heat ALONG THE 
along and around each tube, the Improved 
Fluid Processing methods are in use for fluid 


outlet temperatures as high as 18OO'F. 


Selas Bulletin S-6.2 describes methods, 
equipment and other savings. Write 
for it today. 





“Improved Fluid Processing 





- CORPORATION OF AMERICA a 


Heat Processing Engineers for Industry + Development + Design + Manufacture 
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_ ORBIT 
” VALVES 


(®) 
HERE’S WHY ORBIT VALVES ARE 
ESPECIALLY SUITED FOR LPG SERVICE 








Figure LP201-3 


2-in. Size 


ORBIT Forged Steel LPG VALVES 


are available in sizes: 1”, 142”, 2”, 2%”, 3” and 
4”, ASA Ratings beginning at 150 lb., to and 
including 2500 Ib. With Flanged and Screw Ends. 


Maximum Rated W orking Temperature of these 


valves is 250° Fahrenheit. 


ORBIT Forged Steel VALVES are carried in stock ® There is only 
by many supply stores. SAAT a one ORBIT 
v 75 a 


P. O. BOX 699 TULSA, OKLA. 
BRANCHES 


HOUSTON, TEXAS CASPER, WYOMING ODESSA, TEXAS 
407 Velasco 1740 East Yellowstone 402 West County Road 
(Servicing the Gulf Coast) Serving the Rocky Mountain Stotes and Canada) (Serving West Texas) 





ja 


. 
wa Twin G-Fin Section, used on a greater variety of heat 
transfer services than any cther design of apparatus 
finned lube 
—aae eS itty, 


HEAT TRANSFER for ntaitton portly wither cntely euide of toak 
APPARATUS 





G-Fin Heat Exchanger, for cooling large quantities of 
gases, or for ling or heating viscous liquids. 





K-Fin Tar-Heated Reboiler, for separation of liquids 
which do not have close distillation curves. 


ee ? | 
1 ; ee me Cea] Lae 


K-Fin Atmospheric Section, used in the Fin-Fan Air- 
Cooled Exchanger, many hundreds of which are in K-Fin Air and Gas Cooler and Heater, widely used to 
use all over the world. cool air or hydrogen from generator windings. 


Headquarters for Finned Tube Units 


More than 30 years ago, G-R originated include vapor condensers, heaters, coolers, 
the first finned heat exchanger element that and heat exchangers ... for light, heavy, 
would withstand high temperatures and viscous and dirty liquids, vapors and gases 
pressures for small and large capacities at low 


and high temperatures and pressures 
G-Fin Element with longitudinal fins G-R has, since then, deve lope d many ad 


ditional designs of finned elements and The operating records of the many tens 
many different types of finned tube units of thousands of installed G-R finned tube 
each for a specific range of services apparatus have proved the superior effective 
ness, reliability, durability and economy of 
Today, the G-R line of finned-tube ap maintenance of these units. Whatever your 
paratus covers every heat transfer duty in heat transfer needs may be, be sure to ask 
K-Fin Element with helical fins the petro-chemical industries. These units G-R for recommendations 


THE GRiISCOM-RUSSELL CO., MASSILLON, OHIO 


a7 
PIONEERS IN HEAT TRANSFER APPARATUS 
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PROTOTYPE 
DEVELOPMENT 


New ADL Mechanical Division Building 






... using advanced 
engineering techniques 


F lack of personnel has halted 
development of your new ideas or new 
products, the ADL Mechanical 
Division can take over’and bring 


them to complete maturity. 


Arthur D. Little, Inc., has blended 

its scientific and engineering skills 

in the Mechanical Division to provide 
industry with a unique service... 
prototype development.of equipment 
requiring a high level of 

engineering. Scientists in the fields 
of chemistry, physics, metallurgy, 
mathematics, biology, electronics and 
technical economics can be called 


on as required. 


Our staff is experienced in 





Liquefying hydrogen at m nys 4? F is a formidable 

| 
engineering problem complicated by possible. explo | 
sion hazards. It also requires !ooking beyond the prob 
lem of liquefaction into purifiers, storage, and means 
of transport. That is why ADL's Mechanical Divisior 
completed the whole job of building this hydrogen 
liquefying plant” because it can draw upon engi 
neers, physicists, chemists, and metallurgists from the 
staff of one of the most diversified. research and tech 
nical consulting companies to assure such successful 
prototype development 


interpreting the ideas of industry and 


following through with the perfection 


of specialized equipment. 


THERMODYNAMICS - HEAT TRANSFER - REFRIGERATION TO MINUS 456 F - VACUUM ENGINEERING - GAS LIQUEFACTION - ELECTROMAGNETISM - MECHANICAL DESIGN - VIBRATION 





Write for Brochure PP20-1 


MECHANICAL DIVISION 


Arthur D.Little, Inc. 


CREATIVE TECHNOLOGY SINCE 1886 


30 MEMORIAL DRIVE, CAMBRIDGE 42, MASS. 





Here’s how Power System Planning pays off 


for Plantation Pipeline 


When Plantation’s line was first built in 1941, Westing- 
house worked with them in planning the electrical con- 
trol system. So many of the ideas paid off in lower 
maintenance, system flexibility and reduced power costs 
that the new expansion program incorporates many of 
these ideas along with some new ones developed between 
our engineers and theirs. Here are a few of the out- 
standing features. 


Use little more power despite doubled capacity 

The new parallel line doubles system capacity but power 
requirements have increased only slightly. One important 
way this was done was by preventing extra charges for 
peak power loads. When the load reaches the upper 
limit, a flow-control valve automatically cuts it back. 


Highly mechanized system 


Another feature was the use of automatic controls wher- 
ever possible. As a result, the big expansion increased 
man power needs very little. For example, if abnormally 
high pressures or temperatures should develop, special 
equipment automatically shuts down the pumps or 
sounds a warning. 


Radically new instrumentation system 

Westinghouse engineers also helped develop a new 
instrumentation system for the pumping stations. This 
system using electrical strain gauges permits the use of 
standard electrical instruments to show pressure. This 
eliminates the disadvantages of pressure tubing, with its 
hazards of high-pressure leaks. It also simplifies instru- 
ment mounting and permits a simplified compact control 
board for system operation. These instruments are also 


more accurate than conventional gauges. 


Call Westinghouse early on YOUR next project 

This is a good example of the kind of thinking we can 
apply to a// petroleum industry projects. When your next 
job comes up, call in Westinghouse early. Westinghouse 


Electric Corporation, Box 868, Pittsburgh 30, Penna. 
}-94907 


EQUIPMENT FOR THE 
PETROLEUM INDUSTRY 





They did what you can do 


to produce more 











Plantation’s highly mechanized pumping stations are Big explosion-resistant Westinghouse motors drive 
operated from these Westinghouse control panels. the pumps on the Plantation Pipeline. These motors 
Electrical pressure gauges were specially developed to were especially designed and built for pipeline 


permit the use of the simplified flow-control board duty and they have given outstanding service. 








Color Coded 


HARSHAW CHART 
OF THE ISOTOPES* 


lo” 


ri iw 
y 165 08) 


433 


f 
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4.6% 


Ce” 10d 


Chart Features 


Element Name 

Atomic Number 

Atomic Weight, 1952 Revision 

Atomic Mass Data 

Thermal Nevtron Cross Section 

Element Symbol 

Stable Isotopes Color Coded in Bive 

Naturally Radioactive Isotopes 
Color Coded in Green 

Artificially Radioactive Isotopes 
Coded by Half-life in 6 Colors 

Radioisotope half-life 

Modes of Radioactive Decay 

Radiation Energies in Million elec- 
tron volts 

Isomeric States 

tsomeric Transitions 

Nuclear Transmutation Code 

Percentage Abundance of 
Naturally Occurring Isotopes 

Fission Data (thermal fission of 
uv) 

Lithographed in 8 Colors Plus 
Black and Gray 

Corrected to February |, 1953 

Compiled and Edited by 
JOHN RB. BRADFORD, Ph. D 


Director Radionotopes Laboratory 


Case Institute of Technolog y 


*international copyright 


129 31 
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8 Code Colors Identify Isotopes 
and Half Lives 


The Harshaw CHART OF THE ISOTOPES is arranged to make available, in 
an easy to use form, all the useful information about isotopes. This new and 
unusual chart is designed and lithogrophed in ten colors to make possible 
rapid identification of isotope half-life and nuclear stability. 


The CHART OF THE ISOTOPES is 60 by 48 inches with metal edges for hang- 
ing. Printed on Texoprint, a new plastic impregnated fibre paper developed 
for navy charts, it is washable, non-creasing and extremely tear resistant. 
The guide book sent with each chart outlines instructions for reading the chart, 
and summarizes many chart applications. 


H-10950 CHART OF THE ISOTOPES—1953 edition, complete 
with explanatory booklet. (postage paid) . . Each $10.50 
Outside the continental limits of the United States. 

. Each $18.00 
Outside the continental limits of the United States 

Folded without metal edges (postage paid). . Each $10.50 

_— or money order must accompany your order 
Please do not send cash | 


HARSHAW SCIENTIFIC 


DIVISION OF THE HARSHAW CHEMICAL CO., CLEVELAND 4, OHIO 


Cleveland 4, Ohio 
BY20 Lay 


Rolled in mailing tube (air express prepaid) . 


Detroit 28, Mich, Les Angeles 22, Calif 

Avenve 9240 Hubbell Avenve 3237 S. Garfield Avenue 
Cincinnati 13, Ohice 
6265 Wiehe Rood 


Philadelphia 48, Pa 


pply Row Jackson & Swa m St 
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.. THE UNIVERSAL , FAVORITE 


, 


4. Combined angular and axial motion. 


EXPANSION JOINTS e@ HEAT EXCHANGERS @ STEAM TEAPS 


@ When it comes to expansion joints, ADSCO is the universal 
favorite because ADSCO — and only ADSCO — makes a complete 
line of joints, both slip and packless. 

And if your problem is to absorb pipe line movement in all 
planes simultaneously, ADSCO Universal Packless Joints are the 
favorite . . . Often it is impossible or impractical to eliminate 
lateral motion or to isolate lateral from axial motion by anchors 
and guides. In these circumstances, the Universal Joint will reduce 
the number of anchors required and consequently reduce the 
amount of steel work necessary to support them. In Drawing | at 
the left, the Universal Joint is shown absorbing lateral move- 
ment only. By lengthening the intermediate pipe nipple the 
amount of lateral movement can be increased without increasing 
the number of corrugations. In Drawing 2, the same joint is 
absorbing combined axial and lateral motion. Drawing 3 illus- 
trates the joint in angular rotation 
without axial motion. Drawing 4 
shows combined angular and axial 
motion, 

ADSCO can solve any of your pipe 


expansion problems. Call your 

@ lor hest results, use 
1DSCO Pipe Alignment 
Bulletin 35-51A. Guides. 


ADSCO representative or write for 


“a p Anchor (7 
© Typical piping arrangement 


showing a Universal ' 
Joint absorbing axial ; | 
and lateral motion. F a 
Alignment | \| 
Guide ul 


° Anchor 


<) LB 


n 
Vy 
G 


Alignment 
Guide 


@ STRAINERS @ SEPARATORS @ METERS 


AMERICAN [)ISTRICT STEAM COMPANY, [NC. 








NORTH TONAWANDA, NEW YORK 
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ATFORMING 
EXCEEDS ALL 


McBride Refinery’s Catforming unit at La Blanca, Texas 


IN CATALYTIC REFORMING 


IT’S THE CATALYST 
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PLANT 
GUARANTEES! 


McBride Catformer completes initial run. 
Here are the startling results: 


eIn its initial run, all guarantees—including throughput, catalyst life, 
and yield octane—were exceeded. 


eStarting with a 30 octane, C4 to 400 


F. end point naphtha, the 
McBride-reformed 


gasoline has met final gasoline specifications 
throughout its entire running. 


¢No expensive feed preparation or product treating is required. 


eThe ability to regenerate the catalyst in place has been successfully 
demonstrated at McBride. 


DO YOU HAVE YOUR COPY? 


This complete bulletin tells the whole story about Catforming. Make 
sure you get your copy. Write The Atlantic Refining Company, Re- 
search and Development Department, P. O. Box 8158, Phila. 1, Pa. 
(Telephone HO ward 5-2345.) 


rHat counts PUELIG 
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You pay so little 
for 
LECTRODRYER’S 


Sle experience 





Lectrodrver engineers are veterans at 
this IDRYing business. They started 
DR Ying air. gases and organic liquids 
when a processor had to design. build 
and gamble on the effectiveness of his 
own drier. Today the knowledge our 
men have gained throughout the vears. 
on jobs in every industry all over the 


world. is at your command without 





extra cost. 


No need for you to have the bother. 





extra expense and delay which so often 
develop in building a new product. 
Lectrodrvers are as standard as motors: 


a type and size for every service. 


Let Leetrodrver advise vou on a 
dryer when the job is still on the draw- 
ing board. You may save at several 
points by using standard equipment. 
And, when the Leetrodrver gets on 
stream, vou know it's going to work. 

For DRYing help, write Pittsburgh 
Leetrodryer Corporation. 332 32nd 


This Lectrodrver is DR Ying propane i : 
Street. Pittsburgh 30. Pennsylvania. 


to a low dewpomt at high pressure. 


ad, Erdington 
rlanger, Pa 


baix, 320 Rue d 


LECTRODRYERS DRY 


AS 


* REGISTERED TRADEMARK U S. PAT OFF 
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How to make a better transformer 


and circuit breaker oil ., \ 





Base stock t Tonol 


Accelerated 
Oxidation 


Stability 
Test 


s electrical insulating oils, as oxidant additive — lonol—in very ing oils... and that it is logical 


with most others, oxidation re- small amounts, endows an insulat- indeed to use 


an inhibitor when 
duces efficiency and seriously ing oil with a three to five 


times your goal is a better insulating oil! 
shortens service life. longer life of trouble-free opera- 


. ; pie w 
Perorides attack cotton insula- tion than identical uninhibited | IONOL 
tion on conductors. Sludge lowers oils. And lonol is stable to color Pombis.- Ou ~~ 





cooling efficiency. Acidity encour- change in both use and storage. the anti-oxidant additive 

ages carbon-moisture suspensions aoa — se 

lonol has . long record of _ You are invited to write for 

cess as ananti-oxidant in gasolines the Shell Technical Bulletin, 

and lubricating oils. A brief study lonol as an Anti-oxidant in In- 
sulating Oil 

will convince you that lonol ts saith 


The inclusion of a single anti- the logical inhibitor for insulat- 


which adversely affect dielectric 
properties. All of these undesir- 
ablesare by-products of oxidation. 


SHELL CHEMICAL CORPORATION 


Chemical Partner of industry and Agriculture 
Eastern Division: 500 Fifth Avenue, New York 36 - Western Division: 100 Bush Street, San Francisco 6 
Atlante - Boston + Chicago + Cleveland + Detroit + Houston + Los Angeles * Newark + St. Lovis 
in Conada: Chemical Division, Shell Oil Company of Canada, Ltd. + Toronte + Montreal + Vancouver 
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INTALOX SADDLES 

Unique design minimizes “pattern” packing, blocking, or 
nesting in dumped beds. Appreciably greater surface area. 
Lower pressure drop. Higher flooding limits. Made in 12” 
44”, 1%, 142” and 2” sizes in both high-fired chemical 
porcelain and chemical stoneware. 


RASCHIG RINGS 


Low initial cost. Most widely used of all tower packings. 
Made in chemical porcelain, chemical stoneware, carbon, 
steel and other alloys. Size range from 4” to as high as 
6”, depending upon material. Sizes up to 2” are generally 
dumped. Larger sizes, stacked. 


U.S. Stoneware offers LESSING RINGS 
A modification of the Raschig Ring. The ring has a single 
fo Mi ge lale [= of types partition or web added to the inside. Made in 1”, 1%”, 


142” and 2” sizes in chemical porcelain or chemical stone- 
ware. Usually dumped. 


CROSS-PARTITION RINGS 
. A further modification of the Raschig Ring. Two inside 
Pack ings not even webs cross each other at right angles to create a ‘‘4-cell” ring. 


Cross-Partition rings are made in 3”, 4” and 6” sizes in 


remotely approached chemical stoneware. They are usually stacked in the tower. 
SPIRAL RINGS 

by any resaatci a Made in single, double or triple spiral types. The function 
of the spirals is to increase the turbulence of the gas stream. 
Made in chemical stoneware in 34%”, 4” and 6” sizes. Spiral 


manufacturer eo 8 rings are used in stacked beds. 


All U. §. Stoneware ceramic tower packings are made from 
bodies especially developed for tower service. They are 
extremely tough, possess high resistance to spalling and 
exceptional corrosion-resistant properties. Chemical porce- 
lain bodies are completely iron-free and are of zero porosity. 


The U. S. STONEWARE Co. 


AKRON 9, OHIO 


and sizes of Tower 


e1-p 
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Quick and 


clean to apply 


UNIBESTOS 


PIPE INSULATION 


IS EASY TO USE...WON’T CHIP, 


BREAK, POWDER OR FRAY 


UNIBESTOS 
IS RUGGED. 
IT STAYS 


ON THE JOB 


UNION ASBESTOS « RUBBER COMPANY 


DEPT. N-8 332 SOUTH MICHIGAN AVENUE, CHICAGO 4, ILLINOIS 
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DAVISON DEPENDABLE CATALYSTS 
BUILD BETTER MOTOR FUEL 


The operating efficiency of synthetic fluid-type cracking catalysts 


is important. This operating efficiency can be assured 
by uniformity of physical characteristics and chemical purity. 
Davison’s production of microspheroidal (M-S*) is tops in 
uniformity .., providing all users with a highly efficient synthetic fluid-type 
cracking catalyst. Your requirements can also be supplied in ground 
(DA-1*) form. Write for further descriptive information. Experienced 
Davison Field Service Engineers backed up with complete 


laboratory testing facilities are part of Davison’s service. 
*T.M.T.D.C.C 


Progress Through Chemistry 


THE DAVISON CORPORATION 
i j 
i Baltimore 3, Maryland 


PRODUCERS OF: CATALYSTS, INGRGANIC ACIDS, SUPERPHOSPHATES, 
PHOSPHATE ROCK, SILICA GELSJESILICOFLUORIDES AND FERTILIZERS 
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tor shorter 


RINGS. Sizes: From 3/32” LD. x 


3/16” long x 7/32” O.D. to 
Y,” 1.D. x 1” long x 1” O.D 


PELLETS. 


Sizes: From 
ue. ace 


contact time! 


Norton specially engineered carriers bring proved 


advantages to a wide range of processes 


Whatever your specific application may 

be, it will pay you to investigate the many 

advantages of Norton catalyst carriers, 
Made of (fused alpha 


alumina), these highly refractory car- 


ALUNDUM* 


riers are outstanding for heat conduc. 


mechanical 
And 


structure 


tivily, chemical mertness, 
strength and = abrasion-resistance. 
Norton’s exclusive controlled 
process offers you a choice of porosities. 
In pellets and rings, porosities range 
from medium to high. In spheres, porosi- 
ties range from medium, with rough eN- 
terior for coating with catalyst... to high, 
with a network of open pores and rough 
exterior for Hnpregnating with catalyst 
Chemical engineers are finding this 
Norton “Special Refractory 


tion’ invaluable inh proc CSS Many cif. 


Prescrip- 


ferent products. For example, in meeting 
the rapidly growing demand for phthalic 


anhydride, Norton catalyst carriers aid 


1148 


im shortening catalyst contact time and 
in achieving the highly exothermic re- 


action in fixed bed converters, 


Test Them Out 


Find out just what Norton ALUNDUM 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 


’ 

“ 
«a> 

' 
* 


< 
4 


- ee 
tors, 


*. ,° 


eI 


SPHERES. 


Diameters: V4" tol’. 


catalyst carriers can do for you. See your 
Norton Representative for samples, or 
write to Norton Company, 267 New 
Bond Street, Worcester 6, Mass. 
Canadian Representative: A. P. Green 
Fire Brick Co., Ltd., Toronto, Ontario. 











@NORTONP 





Special REFRACTORIES 


aulaking better products... to make other products better 
NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 
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Covering the 


REFINING 


YOU CAN COUNT ON CONTINENTAL 


for Quality aud Sowiee 


Experienced engineers and service specialists, 
offering equipment and supplies of proved quality. 


That's what you get when you count on Continental. 


CONTINENTAL 





JOHNSON OIL REFINING COMPANY 


CLEVELAND OKLAHOMA 


JOHNGON SERVICE STATIONS REFINERY CLEVELAND. OKLA 
ANO OISTRIGUTORS LUBRICATING PLANT 
THROUGHOUT THE CHICAGO 4EIGHTS 

MIOOLEWEST ILLINOIS 


June 11, 1953 


Universal Oil Products Company 
30 East Algonquin Road 
Des Plaines, Illinois 


Attention: Harvey Blankenship 
Dear Harvey, 


This month, we will reach several milestones in the 
operation of our Platformer. The date of June 2lst, will be 
the second anniversary of our operations. We are still operating 
on the original catalyst charge and we have reason to think 
that it will last some lonrer. Our operations indicate that we 
are now making more light ends and that we are getting more 
hydro-cracking than on past performance but our yields have re- 
mained about the same throughout our entire operation. 


On June 2lst, our anniversary, we wil] have reached 
a thru-put of about 1,050,000 barrels anc a true platformate 
production of 971,250 barrels. We will have charged 160 barrels 
of reactor charge for each lb. of initial catalyst, at a catalyst 
cost of less than 2.5¢ per barrel. 


; lown 
25 days due to strike an 7 days for necti minor repairs 


and changes. We thought th: his informat. might be of interest 
and value to youe 


Leenhouts 
sry Manager 
WJL/ds 
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(( 
W YES, MR. LEENHOUTS .. . 


{| THIS IS VALUABLE INFORMATION 
[ 
TO EVERY PETROLEUM REFINER 


| gust: UCN G 


developed, designed and licensed by 


i UNIVERSAL OIL PRODUCTS COMPANY 


oP 30 ALGONQUIN ROAD, DES PLAINES, ILL., U.S.A. 
} ) Laboratories: RIVERSIDE, ILLINOIS 
i) Universal Service Protects Your /nveslmeat 
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co On CO Ue WON — 


OTHER 
REASONS FOR USING 
FILTROL CATALYSTS 


Lowered excess butane 


. High butylene yield 


Low cost 
Sulphur resistant catalysts 


Faster regeneration rate 


. Varied plant facilities 


. Uniformity 


Technical assistance 


Low attrition rate 


(To obtain more data on advertised products see page 1232) 





REFINERS NO LONGER NEED TO BUY THE HIGHEST 
PRICED CRACKING CATALYST TO GET THE MAXIMUM 
OCTANE IN CAT-CRACKED GASOLINE. WITH FILTROL 
SR CATALYST, THE F-1 CLEAR OCTANES EQUAL OR 
BETTER THOSE PRODUCED BY ANY COMMERCIAL 
CATALYST AT ANY PRICE. 


TYPICAL COMPARISONS ON Cs5—400 F. ARE SHOWN BELOW 


SYNTHETIC 
SILICA-ALUMINA 


TCC FLUI T F 
Couns _Tec FLUID cc LUID 


EAST TEXAS MID-EAST EAST TEXAS MID-EAST 
CONVERSION 56 55.5 56 55.5 
OCT. NO 
F-1 CLR 


CATALYST FILTROL SR 


R.V.P 


FILTROL CORPORATION 
OFFICES: 7277 WEST SEVENTH ST., LOS ANGELES 17, CALIFORNIA 
PLANTS: VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS 


CATALYSTS ano ADSORBENTS 
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NOTES ON 


OX0 PROCESS 


Although the OXO process, 
because of its relatively recent 
appearance in the chemical 
industry, has frequently taken 
technical headlines, the vari- 
ous steps which precede this 
reaction are just as funda- 
mental to the economic suc- 
cess of this new method for 
making alcohols. 


Typical of OXO processing is 
a plant now underway in the 
U.S. in which a Cy cut is 
reacted with synthesis gas to 
make aldehyde which is then 
hydrogenated to 
alcohol. 


iso-octyl 


The three major feed prepa- 
ration steps were all designed 
by Kellogg which is erecting 
the entire plant. These are 
(1) preparation of synthesis 
gas, (2) purification of hydro- 
yen, and (3) close fractiona 
tion and high recovery of a 
(> heart cut from polymer 


gasoline. 


In designing the synthesis gas 
reformer, particular attention 
was paid to flerihility in rieu 
of the novelty of the OXO proc 
ess so that the com position of 
the gas might be varied to er 
plore the effect of different mir- 
tures on the yield of alcohol. 


One of the novel features of 
the overall integration of the 
plant is a unique combination 
furnace for the production of 
hydrogen and synthesis gas 
By providing the heating re 
both 


processes from one source, a 


quirements for these 


saving in furnace cost of about 
40% is effected. 


¢ 
Se 


PUBLISHED BY CHEMICAL PROCESS DIVISION, THE M. W. KELLOGG COMPANY 
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NEWS 


AUGUST 1953 


Proper powder handling takes 


sneeze out of kitchen 


One problem in the manufacture of 
detergents for home use lies in 
particle breakage. It causes sneez 
ing in the kitchen as the housewife 
inadvertently inhales microscopic 
dust when she shakes out the 


“soap.” 


This domestic annoyance had 
major chemical engineering reper 
cussions at the manufacturing level 
—and it brought into play a design 
concept usually associated with the 
oil refining industry 


The majority of particle break 
age has occurred in the handling of 
huge volumes of powdered deter 
gent following the drying step 


When engineering this particular 
section of a new detergent plant 

Which is now in production Kel 
logy utilized its specific experience 
designing SCOrTeCS of 
Fluid catalyst systems in the oil 
refining and chemical 


acquired in 


industries, 
and designed a new type of carrier 
system 

In essence, the unique system 
which involves large volumes of de 
tergent particles cushioned on air, 
isa by-product of fluid processing 
It gently and rapidly transports 
the dried detergent to the top of a 
six-story building for further proc 
essing with minimum production 
of “sneezing powder a2 


Montecatini Urea Process Saves 


on Utilities Costs 


One of the major economic advan 
tayes of the Montecatini urea pro 

ess lies in very significant utilities 
savings. These are brought about 
by maintaining the recycle of car 
bamate, ammonia and carbon 
dioxide in a liquid state rather than 
separating these components and 


then recompressing before charging 
them to the reactor 

Thus, in comparison with other 
urea processes on the market, it’s 
a case of pumps vs. compressors 
at a saving in utilities computed 
to be about 25‘ J 





CHEMICAL PROCESS NEWS —— cowrmueo From preceoine Pace 


Polyethylene Plant Now 
in Engineering 


Engineering is well underway on a 
large polyethylene plant Kellogg is 
soon to erect in Tuscola, Db, for the 
National Petrochemical Corporation 
When complete, at a cost of several 
millon dollars it will produce 50 mil 
hon pounds annually of this important 
basic material. The process is licensed 
by Imperial Chemical Industries, Ltd., 
of England 
‘To a large extent, Kellogg's famil 
iarity with the polyethylene process = 
stemmed from another recent contract a, WJ ee 
This one involved the processing and | : = aes 
erection of an ultra-high purity ethyl . a= SS 
ene plant for ICL], the product from ow , 
which is charged directly to a poly . . 
ethylene plant High Pressure Ammonia Plant Nearly Ready 
In the work concerned with the 
design and construction of this plant Insulating, weather-proofing and paint synthesis step but also an unusual de 
(it produces 99.94% pure ethylene) ing stage has been reached in the eree sign in the reformer which avails itself 
Kellogg developed a close association tion of this ammonia plant on the West of the high pressure of natural gas 
with ICT which led to its present Coast. [It is well over 75°) complete Thus 25 to 35°; 


in Compressor Cost ts 
familiarity with the problems of manu When on stream it will employ not eliminated at no loss to the effective 


facturing polyethylene only Kellogg’s unique reactor for the ness of the reforming operation 


Solexol Marine Oil Unit For further information, technical data, etc., 


Typical Current relating to chemical or petrochemical proc- 


essing, write 


for Norway 
Part of a two phased program for Kellogg Chemical 
the processing of fish oils, this 
Solexol unit above Is well under Plant Contracts 
way for De-No-Fa in Norway. It 
employs propane to effect” frac Phenol-from-cumene (2) 
tionation and decolorization in a 
process perfected in the Kellogg Iso-octyl-alcohol 
laboratories. [It fractionates the oils 
into varied high and = low-iodine Ethylene 
prick s which nominally are used in 
the produ tion of margarine Polyethylene 
However, when desired, the unit 
may also be used for the production Ammonia 
of a clean feed stock for a fat split 
ter (right above) Kellogg is erect Phthalic Anhydride (2) 
ing simultaneously. Typical of two 
units MWK has designed and Glyceride Purification 
erected in the United States, the 
new plant has strategic importance Liquid Fuel and Chemicals 


for Norway in that it will double the Synthesis from Coal 
produc tion of domestic glycerine 





Include Tenamene 2 
in your blueprint 
to save refining time, materials 
and equipment 


Effective sweetening and gum inhibiting in one operation! 

After sweetening a sour gasoline, Tenamene 2 
remains in the sweetened gasoline to provide powerful, 
efficient protection against gum formation. 

No matter what sweetening or inhibiting processes 
you are now using, the chances are that the use of 
Tenamene 2 can result in significant savings. For 
example, using Tenamene 2 may considerably reduce 
heat costs by cutting recycling time, or it might eliminate 
costly regeneration of copper or plumbite treating 
solutions. 

If you're interested in general information about gum 
inhibiting as well as specific data about the Tenamenes, 


Petroleum Chemicals Laboratory will be glad to make 
tests and recommendations on any of your gum 
inhibiting problems. 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, 
Tenn.; New York—260 Madison Ave.; Framingham, Mass 65 
Concord St.; Cleveland—Terminal Tower Bidg.; Chicago 360 N 
Michigan Ave.; St. Lovis—Continental Bldg.; Houston—412 Main 
St. West Coast: Wilson Meyer Co., San Francisco—333 
Montgomery St.; los Angeles—4800 District Bivd Portland 
520 S. W. Sixth Ave.; Seattle—821 Second Ave 


EASTMAN 
GASOLINE 


lenamene 


send for the booklets listed in the coupon. Our 


ADDITIVES 





saaaeaeeaauqrqrenr 


Eastman Chemical Products, Inc., 
Chemicals Division, Kingsport, Tennessee 


Gentlemen: Send me copies of your booklets: “Inhibiting Motor 
Fuels with the Tenamenes” and “Tenamene 2 Inhibitor Sweetening.” 


Eastman 


CHEMICAL PRODUCTS, INC. 
KINGSPORT, TENNESSEE 














Sales representative for TENNESSEE EASTMAN COMPANY, division of EASTMAN KODAK COMPANY 
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On these pages are five examples of the variety 
of heavy-metal equipment designed and built 
by Alco to solve scores of new industrial 
problems. Each was made possible by two 
important factors. 


First: Aleo is thoroughly familiar with in- ° 
dustry’s needs. Its designers and engineers How ALCO designs 
have worked closely for many years with 

power, petroleum, chemical and manufac- 

turing companies in all parts of the world. 


Second: Aleo has the complete production and 
testing facilities required to handle efficiently 


and economically nearly every type of metal 
fabricating operation. 

temember these factors next time you have 
a problem that calls for something extra in 


heavy-metal equipment. Then contact your 
nearest Aleo Products Sales Engineer at New 
York, Chicago, Los Angeles, Kansas City, 
Houston, Tulsa or Beaumont; or write direct 
to Dunkirk, N. ¥ 


COMPLETE PRODUCTION FACILITIES, backed 
by years of experience, enable Alco to fabricate all 
types of heavy-duty power and processing equip 
ment to meet virtually any specifications. Shown 
here a specially designed flange-facing machine 
in operation at Alco’s $l-acre Dunkirk plant 


i 
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ba 
*- 
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os 
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4 
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and builds... 


ee oe 
ALCO AIRCOOLERS —the economical answer to a wide range ALCO ELECTRIC WELDED STEEL PIPE, available in diameter: 


of cooling problem handle a major part of the heat dissipation ip to 120 in., is now giving low-cost, high-capacity service in 


at Transcontinental Gas Pipeline Company's modern compressor vater, gas, oil and sewer installations throughout the country, 
station at Spartansburg, S.C. Transco also installed these versa Furnished in sizes limited only by shipping considerations, Alco 
tile Alcounitsat their stations near Comer, Ga., and Reidsville, N.C. pipe helps cut installation time to an absolute minimum 


CUSTOM-BUILT HEAT ee _ ETHANIZER TOWER was built by FLEX-TUBE EVAPORATORS at Florida 


were among the variety of Alco equipment 


o to meet the trict requirement of }’ 
Specified tor issO) Petroleum Compan ~end oe 


Limited 


ower ( orporation’ Bay boro plant at nt. 
Gas ‘Transmission Company Petersburg, Florida, 
new gas processing plant at Gabe, Ken per hour of vapor with a guaranteed purity 
England } ary refinery in Europ tucky. Years of experience and the most of 0.9 ppm, based on 2480 ppm shell con 
Fawl produc | | ts, bubric 4 modern manutacturing§ tacilitie enable centrate. Removal of 
oils and other product he rate of t Alco to produce heavy-metal equipment is greatly facilitated by Aleo’s patented 
6,000,000 tons a ye for nearl every purpose Flex 


ALCO 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY + DUNKIRK, NEW YORK 
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produce 7000 pound 


cale on tube surface 


Tube con truction, 
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RAPID, UNIFORM BLENDING of 


er 


7H TNIN eries 


Blend 10,000 gal. of lube oil in 20 min. 


»»-save up to 50% on HP input 


Now you can blend 10,000 gatlons of 
lube oil in only 20 minutes with just 
one 7/42 HP LIGHTNIN Series SE Mixer. 

The exceptionally high volumetric 
flow of these units not only cuts blend- 
ing time, but assures uniform viscos- 
ities with no “dead spots” in the tank. 

Yet, this is only one of the applica- 
tions which can be performed better 
and faster with these mixers. For ex- 
ample, you can slash hours off gas- 
oline blending and ethylizing time; 
cut back asphalt in 4% the time re- 
quired by recirculation; uniformly mix 
charging stocks. 

Tank farm operators are also saving 


thousands of dollars in cleaning costs 
and storage space, by using these units 
to control bottom sediment. 


GUARANTEED RESULTS 


Best of all, you eliminate guesswork 
whem you use LIGHTNIN Mixers. Thor- 
ough, progressive research enables 
MIXCo to accurately predict your proc- 
essing results—and guarantee those 
results or your money back. 

Send for Catalog B-104 and get the 
facts on the savings possible with 
LIGHTNIN Side Entering Mixers. Mail 
the coupon today. 


Lightam Mixers 


MIXING EQUIPMENT (Co., Inc. 


131 Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 1, Ont. 


(_] DH-50 Laboratory Mixers 

(_] B-75 Portable Mixers (electric 
and air driven) 

C) B-102 Top Entering Mixers 
(turbine and paddle types) 

(_] B-103 Top Entering Mixers 
(propeller type) 

CT B-104 Side Entering Mixers 

(_] B-106 Condensed Catalog 
(complete line) 

(_] 8-107 Mixing Data Sheet 


Name 


Company 


Address 





Please send me the catalogs checked at lefi. 


Title 





THE OCTANE NUMBER STORY... 


PREMIUM 


REGULAR 


OCTANE NUMBER 
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+ ~~ | 


82 
SUMMER 


premium and regular both dropped during the war when lead was short, then went up postwar about 
10 numbers (of which about 5 was due to change from Motor to Research rating in 1946) and now the 


Accent Is on Premium Octanes 


By V. B. GUTHRIE, Editor ‘d upswing in octane ratings, and perhaps even 
acceleration of that for premium gasoline, is 
because the oil industry now has de- 

loped seven commercial catalytic reforming 
processes for upgrading the lower octane gaso 
1--For 93 Research octane number for prem lines they make by thermal and catalytic cracking 
ium motor gasoline sold in the U. S. This com At ast 


"eae outlook for the refining industry by the 
end of 1954 


I 110,000 b/d charge capacity of cata- 
pares wit a 90.6 oct > { etic average fi Pues 
I ( ith > ane arithmet average , lytic reforming is now installed or contracted for, 


premium in the summer of 1952, in the Bureau 
of Mines National Motor Gasoline survey, latest 


n the plants of over 40 refining companies, Some 


authorities believe this will be increased to around 
ial data 550,000 b/d in the next few year 
94 Research number for premium in the Also 


: ipplie of lead antiknock compound 
and New England with some 


Co - the war, are again available to re 
is 95. The rating of premi ' 
t ry v 91.5 in 


The 


lemands for improving motor 
means. One lead compound 
7 in lead 

1952 


ft pasoline treat 


Reforming 


y igot Al Lne i 
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Premium Octanes Rising 





Table 1—Gasoline Octane Trend 


10 b/e« 
1000 b/d 


1940 
+500 





“If any such increase in octane is 
to be obtained, a major job (for re- 
finers) lies ahead’, they stated. Some 
idea of the magnitude of the task is 
shown in Table 1, from their paper 

The average motor fuel produced 
in 1940 was about 66 Research octane 
number, without the addition of TEL 
and ten years later, after the great 
swing to catalytic cracking, the oc- 
tane value had increased to 74.5, 
without leading. For 1955, it was as 
sumed that the average TEL content 
would be increased to 2.5 ml. per gal- 
lon, since this is regarded as the most 
economical way of increasing octane 
Having increased the TEL content 
the base octane of average motor 
fuel production in 1955 must still be 
increased 5 points to 79.5 in ordet 
to meet the predicted increase in o« 
tane value 

Applying 1950 processing 
tions, without catalytic reforming, to 
1955, these authorities concluded that, 
if the crude rate is expanded to an 
anticipated 7,000,000 b/d, and the an 
nounced 610,000 b/d of new catalytic 
cracking installed, the 
base octane of the gasoline produced 
would be only 75.1. This is consider 
erably below the 79.5 octane for base 
gasoline shown in Table 1 as re 
quired to meet the predicted octane 
values of 1955, of 88 Research for 
regular and 96 for premium 

These authors go on to point out 
that if 500,000 b/d of catalytic re 
forming 
butanized 


opera 


capacity is 


operation, at an 87% de 
reformate yield, is added 
to the picture of refining operation 
given in Table 1 for 1955, the base ox 
tane then becomes 79.6 Research and 
the projected 1955 gasoline quality 
in be met with 2.5 ml. TEL. Table 


2, also from this paper, shows the 





Table 2—Gasoline Composition— 
Projected 1955 Crude Processing 


«(rh 
by vol Research 
Component of crude Octane No 





composition of 
their 
crude 


based on 
processing of 


gasoline, 
projected 1955 


Since the time this report was pre- 
sented, our sights as to the volume 
of crude to be processed in 1955 have 
been raised to around 7,250,000 b/d 
avg. On the basis of 7.2% yield of 
catalytically reformed naphtha, as 
shown in their Table 2, the required 
amount of catalytic reforming charg- 
ing capacity would be 
around 525,000 b/d 


raised t0 


Favorable for Small Refiners 


In the coming period of competition 
for motor fuel business quality-wise, 
the smaller refiners, in one respect at 
least, are in a much more favorable 
position than when catalytic cracking 
was introduced, Units of any of the 
five commercial catalytic reforming 
processes available can be installed 
with charge capacities as low as 600 
b/d. Catalytic cracking units in the 
early years ran several thousand bar- 
rels capacity 

Catalytic reforming units can be 
installed today at a cost, inside bat- 
tery limits, of around $250 per bar 
rel of charge, it is said, while catalyti 
cracking units cost $500 to $600 per 
barrel charge capacity 

A list of the Platforming catalyti 
reforming units of Universal Oil 
Products Co. shows units installed or 
contracted for in 43 plants in the 
U. S., for a total of around 245,000 
b/d charge capacity, and 28 units are 
in plants of the smaller refining com 
panies. They range in capacity from 
600 to 4500 b/d charge 

In addition to the 245,000 total bbl 
capacity of Platforming units in this 
country, built or announced, it is es- 
timated that around 165,000 bbl. of 
six other 
or being 


processes are in operation 


arranged for 


These are Atlantic tefining Co 
“Catforming,”” Houdry Process Corp 
“Houdriforming Standard Oil Co 
(New Jersey) Fluid reforming, So 
cony-Vacuum Oil Co.'s 
Catalyti 


Thermofor 
teforming Sinclair te 
search Laboratories new process, and 
i new one just announced as a devel 
opment by Standard Oil Co. (Indiana) 
and Pan American Refining Corp 
UOP's Platforming, the first com 
mercial process to be announced 
dates back only to 1949. The newest, 


the Indiana Standard-Pan American 
process, is to be installed in a 21,000 
b/d unit at Pan American’s Texas 
City refinery, with M. W. Kellogg Co 
as constructor 


The smaller refiners for the most 
part will let the larger companies 
take the lead in pushing up the oc- 
tane ratings of motor gasoline, as 
they have done in the past. However, 
one independent refiner has already 
jumped into the lead with a super 
premium selling a cent higher than 
conventional premium fuels. This is 
Leonard Refineries, Inc., Alma, Mich 
It unveiled its “SuperX-Tane” 96 Re- 
search octane gasoline a few weeks 
ago, before an invited group of auto- 
motive and petroleum industry repre- 
sentatives. The Leonard gasoline is 
claimed to develop 10% more power 
than 91.5 octane premium gasoline in 
standard late model engines 


Small refiners in general, however 
have been satisfied to stay “right 
behind” rather than ahead of the 
larger companies in boosting octanes 
As one of them pointed out 
a feeling that the 


there is 
motoring public 
might be getting a lot more 


than it 
pendent 


octane 
really needs. A small inde- 

however usually not in a 
position of being able to determine 
accurately the percentage of his cus- 
tomers who actually need the higher 
grade gasoline. But, being competitive 
with the larger firm, he must recog 


nize the octane trend 1s up 


One other approach to high octane 
requirements has been the TCP ad 
ditive announced recently by Shell 
Oil Co. It is claimed to boost power 
as much as 15‘% and provide 150% 
longer life for sparkplugs. The ma 
terial, now available in Shell's prem- 
ium gasoline, is designed to nullify the 
harmful effects of certain metallic 
deposits on plugs and other deposits 
in the combustion chamber. The com- 
pany contends these posits cause 
faulty plug operation, especially when 
the engine is accelerating 


A story of how one small independ- 
ent refiner met a rather complex o 

tane problem appears in this issue 
McBride Refining Co. of La Blanca 
Texas, is not in a high octane demand 
area, Nevertheless, company officials 
recognized the potenti: rend. They 
decided to install 

ng so as to obtain an 

of premium gasoline an 

nake no more than marketable quan- 
tities of regular grad For 
and cost estimate read So 
err Editor Dave Thornto! 


beginning on the next page 
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750 b/d ATLANTIC CATALYTIC REFORMING UNIT at McBride's 2000 bd refinery: topping unit 
visible in background (photo courtesy Grebe & Doremus) 


ACCENT WAS ON PREMIUM 


How a Small Plant Makes Octanes 


By D. P. THORNTON, Jr. potential market of 10°) or more of 


Southwestern Editor pasoline alr as “premium” prade 
just does not exist-—it’s too far to 


water transportation and the plant 


| - can the small refiner keep In this particular case, the crude is not large enough to quickly accu 


abreast of competition in the stocks charged do not produce a mulate cargo quantities without in 


yasoline octane race? For some the sufficient quantity of gas oil to make curring excessive dockside storage 
answer may be the purchase of out either thermal or catalytie cracking charge Moving the stock elsewher« 
ide high-octane blending stocks to attractive from the octane standpoint inland involves bucking greater trans 
upgrade motor fuel. Others may find However, being comparatively light portation costs and selling the ma 
some form catalytic cracking crudes, the recovery of straight-run 
solves this problem and _ provides gasoline is rather high. Hence the 
reater processing flexibility need centered around some means of 

McBride Refining Co. was « f upgrading straight-run naphtha which 


terial in some other refiner back 
yard 

So, the plant i tuck with a 

marketing area capable of absorb 

rg elativelys if 0 ele 

category of small refiner ar could be installed at minimum invest me & rem y small, but nonethel 


‘ ite antity of re j i 
ing an octane problem. It found the ment and operating cost to provide a definit quan premiun 


] ‘ ‘ Akewl the volium of 
answer in catalyti reforming, in high-octane product in the highest lin Like 2 n vee 


lar which could be disposed 


stalling a 750 b/d (design capacity) possible yield. The Atlantic catformer 
Atlantic “Catformer” in its 2000 b/d installed by Grebe & Doremus Proce 
refinery near La Planca (in the Rio ‘orp fouston, has demonstrated 
Grand: Valley” about eight miles ability in thi respect and proved 
ast of Edinburgh, Texa capable of handling up to 1000 d 
With almost a year’s operating ex of charge stock n short, the company needed flex 

perience now to back up results an What was the existing situation? nlity and a proce which could up 
ticipated when the unit was author The feasible marketing area which grade an optimum quantity of what 
ized, McBride is convinced its octane McBride can practically serve is, for y feed tock were available to 
problems are solved for the foreses the most part, confined to “regular meet a small and definite market for 
able future and the plant improve yrade gasoline. Unlike conditions in If wtane fuel 

ment amply justified ome other parts of the country, a re-reformer days, McBride sold 


not capable of supporting any greatly 
f mereased refinery capacity. MeBride 
has competition from other Indepet 
ents and major refiner 
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Small Refiner Makes Octanes 





Table 1—Charge Stocks for Catalytic Reforming 
S. Texas 
Donna La Blanca Mixed ll 
( rude Distillate ( rude 





Table 2—Inspection of Catalytic Reformed Product 


S. Texas 
Donna La Blanca Mixed-base 
(rude Distillate Crude 





of 1,200,000 pal. ‘month line and 1.75« s if dropped into 
earch) “regular” paso kerosine 
t 40,000 gal. monthly of 


In practice, the distillate gasolin 
mium The plant has a uM 


as undercut to 350 e.p and blended 
py ounit wi i ’ y 
with Donna gasoline. Natural ga 


ernately line Was blended in : “ld to help 


Blanca m up gallonage 


wWoline 
15.000 


ha 


ae Ss cc. of 
What has ec: 
for MeBricdke 1 
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F I ine 


100-400 


ire three 
effluent fro 

ond are reheat 
next reactor 

The reformate at psi. i epa 
rated from hydrogen and other make 
gas in a high-pressure separator 
moct of which is recompressed and 
recycled as 90°) hydrogen into the 
charge ahead of the preheat ex 
changer. The excess is diverted to 
fuel ga A flash chamber ahead of 
the plant stabilizer reduces the va 
por load on the stabilizer and lets 
reformate down to stabilizer pre 
sure, flashed gas going to fuel. Over 
head vapor from the stabilizer is used 
as reflux, with excess rejected to fuel 
gas or condensed for sale as a pro 
pane-butane mixture 

The physical aspects of the unit 
are quite compact, as shown by the 
accompanying photograph. The plant 
itself is scattered over a l5-acre 
tract to minimize fire hazards 

The results from reforming the La 
Blanca distillate and Donna crude 
are shown in Table 2. On the basis 
of a 10-lb. Reid vapor pressure, the 
La Blanca reformate tests 84.5 Re 
search with 3cc. lead and the Donna 
gasoline has jumped to 93.5 Research 
Since the respectis lds are 95.9° 
and 9% 

vere use 
Natural 
tilar to 

At the 
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Refiner Makes Octanes 


of Topping and Topping with Reforming 
Vol ‘ 
of crude 


Table 3—Economic Analysis 
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economic 


What are the 
now, with reforming? 
McBride's unit 
$225,000. For 
ible analysis « 
shown in Tablk 
stock from the 
mixed-base crude 
ases have been 
be likened to the 
eration when topping « 
ible. The plant makes 
search) regular, 88 oct 
White 395 e.p. gasoline 
assumed that the pla 
natural gasoline at 9 
mix 50-50 with straight 
octane blending ayent 
th 


15° to 


add 
: 3 
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run and 
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BEHIND A CEMENT WALL waste gases are flared in this econon 





- Sl 


ical Rothschild installation 


Build a Flare for Under $5,000 


Use of pit instead of stack cuts construction costs; 


compact smokeless unit handles 2,000,000 SCFD 


By MILTON R. BEYCHOK 
Chemical Engineeer 
Long Beach, Calif. 
hes ELIMINATE smog 
need flares designed for smokeless 


refineries 


burning of hydrocarbons, The prob 
lem of designing such a flare in 
creases in complexity with the num 
ber of refinery operations. The unit 
must be highly flexible and sensitive 
to changes in volume It must be 
capable of handling gases of varying 
compositions, Btu contents and com 
bustion air requirements 

Recently, Rothschild Oil Co. com 
pleted ch an installation at its 
Santa F* Calif., refinery 
To date it's been successful, with 
difficulties The 
unit, of the ground” or horizontal 
type, cost under $5,000, and design 
capacity is 2 million SCF, D 

The flare is located about 300 ft 
due north of the closest refinery unit 
a Dubb cracker, and an 
equal distance due east of some crude 
tanks The Santa Fe 
Springs refinery has an 8,500 b/d 
throughput capacity, 1,500 b/d ther 


Springs 


only a few minor 


thermal 


oil storage 


capacity and a cat- 
alytic polymeriaztion unit 
Cost ruled out a vertical flare at 


mal cracking 
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the Santa Fe location, and literature 
on the horizontal type, it was found, 
however, Brumbaugh‘ 
has presented extensive information 
on this type of structure 

tothschild’s horizontal burner is 
built on these lines The refinery 
flare header discharges to a vertical 
liquid trap, where liquid carry-overs 
are caught and drained to the sump 
Dry gas then discharges to burner 
lines, Which open on a pre-set pres- 
sure schedule If pressure valves 
don't open, a clear line (with no 
valves in the circuit) by-passes the 
valves and discharges to the largest 
burner bank 

Burners are lighted by constantly 
burning pilot flames, and are enciosed 
on four sides by a concrete, steel-re- 
inforced wall This, in turn, is en- 
closed by an earthen retainer Con 
trol valves and units are far enough 
from the combustion zone to allow 
safe operation and maintenance 

In design and construction of this 
type horizontal burner, many factors 
need consideration It must be de- 
cided what units will need relief, 
when and in what combinations 
Data on the quantities and composi- 
tion of gases used may be availabl 
or estimated. In case of fire actual 


1S meager; 


gas volumes will be augmented by 
considerable vaporization of liquids 
In many cases, relief valves will be 
already ‘“‘fire-sized” and data on them 
obtainable 

The relief header control valves, 
knock-out drums and burners must 
be so sized that total pressure drop 

1. Will not create a back pressur 
at the relieving units that is more 
than ', the internal unit relieving 
pressure When 
larger than '. the internal relieving 
pressure, the relief valve will not 


back pressure is 


velocities or release its 
With nor- 
controls 
than 15 
pressure In such cases, 


attain sonk 
designed flow quantiti 
mal design, the header line 
ete. should not create more 
psi back 
only units with very low relief valve 
settings would be 
2—Will nec 
large enough to keep the relief valve 


affected 
create back pressure 
closed until vessel design pressure is 
exceeded For 
pheric relief valve set at 60 psig. will 
not open until 70 psig. if a 10 psig 
back pressure exists 


example, an atmos- 


A burner cut-in schedule can be 
set up by estimating what quantity 
of gas is likely to be relieved most 
often Choose a control valve to 
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FLOW DIAGRAM of the horizonts « flare burner at Sante Fe Springs 


handle this gas at some arbitrarily Summarizing control valy 
low pressure, say 3 psig. Remember chedule signed at high expense, and small 
that pressure drop in the line and Settings, psig burners with interchangeable parts 
Festim Oper 
knock-out drums must be added to Quantity Opens Closes Range are easily obtained 
the control valve back pressure. Also » MS . To prevent blocking the relief 
- cy ‘ ‘ header if control valves fail to open, 


ers would have to be specially de 


keep in mind that sufficient pressure 
downstream from the control valve canny a positive relief line by-passes the 
must be maintained for successful . valve This line is sealed by a 
n Cut-off pressure of valve No. 1 , 
burner operation Since the control static head of water or any other 
liquid, say 7 psig. of head In the 
not operate as cut-off pressure 1s ap 
es s | interests of economy, Rothschild used 
The 7 psig. upper range 
is set by the by-pass relief line seal 
described below 
gas is next , : : : due to loss of mercury and resultant 
In the Rothschild installation, it 
most likely to need relief, and size reseal failure A more efficient bat 
wa decided not use one large 
the second valve for this secona . fling 
burner per valve because large burn 


must not be o low that burners will 


valve will be either completely open 
or closed, the valve will have a low 

23 proached 
pressure drop Then choose another a mereury manometer-type seal 


4 


higher pressure, say 5 psig Esti Some difficulty has been experienced 


mate what quantity of 


chamber of larger size and low 
quantity. Size the third control valve er gas velocity should overcome the 
for perhaps 6 psig ind the third problem In any event, the by-pass 
most Ikely quantity of gas over and = relief 


above the total of the first two. Th 
three estimated quantitic should to 


line should tie into the burner 
bank rather than vent to air 

One mall Venturi-type burner i: 

tal the maximum expected placed just below the center of each 

With the use of snap-action, on-off “44 bank and is tied into an independent 

pressure controller ” tag following PP es pilot flame gas source Thermo 

schem P t up: (See flow dia : witch unit placed adjacent to the 

" pilot flame activate warning light 

a wi n the control house when pilots blov 

' When the relief header pre out. Pilot ire lighted manually with 

a Venturi torch at the end of a se« 

tion of '4-in. pipe and flexible hose 


ure reaches 3 psig., the first control 
alve opens and the first burner goes 
into operté The m-o ) ‘ : 
in peration The on-off controller A quick coupling connection i placed 

set so the ly e! s op 1 

‘ » the valve remains open u in the pilot ga line for use with the 
pressure decrease to about 
psig 

2 When the header pre 


reache » psig the econd 


lighting torch 

During installation, it is 
provide extra piping and space for 
the addition of one or two more burn 
opens and remains open unt er per bank Also. one or two of 
sure decreases to about 3 psig the units in each bank should have 
When the pressure reache I ff 


MERCURY FLOW underneath liquid 
ercury seal is inspected by author 


sig é rner Milton Beychok 


the third valve opens and 


pen until pressure decreas 
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Map showing location of fields from which crude samples were taken 


Refining Properties of New Crudes 


Part 8—Crude Oils from the Spraberry, Texas, Area 


t URING the pa 
siderable technic: 


By C. M. McKINNEY and H. M. SMITH* 


Bureau of Mines Petroleum Experiment Station, Bartlesville, Okla. 


appeared regard) 


irea of We 


ferred to as the 


np 


The name 
producing, torm: 


and, of Permian as 


10 crude oils produced from the rves along the 


tor 
most geolo 


Analytical data are given 


Spraberry, Texas, area. The data are compared in tabulated form with 
data on crude oils from East Texas and the Scurry County area. Inspection 
data, including octane numbers and cetane numbers on gasoline and Diesel 


fuels, respectively, are given for two of the crude oils. Part 7 of this 


series, dealing with crude oils from recent discoveries in Canada, appeared 
in September, 1952, page 1270 


rust, 1953 
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Crude Oil Analysis 





Table 1—Comparison of crude-oil analyses 
PART 1—DATA SHOWING SOURCES AND GENERAL CHARACTERISTICS OF SAMPLES 
say bolt Carbon 

sulfur Viscosity residue, 
Color* wt. % 100° FF. see. wt, % 
ct) . (4) 5) 16) (7) (#) (9) (10) 
I i ‘ B.G 20 ‘4 1 
B.G 
I 


Producing Gravity, 
Item sample County formation ard age Depth, feet Pari 


PART 2—ANALYTICAL AND COMPUTED DATA 
Volume percentages - - 
Fractions ~- ---—— - 

1-3, ime 8-12, ine 13-15, ine. Correlation index ‘ 
(light 4-7, ine (kherosine (lubricating averages of fractions on gasoline Specific 
Item gasoline) (naphtha) and gas oll**) ou*t*) Kesiduum 4-7, ine 14-15, ime free basis gravity 

(tt) (12) (13) (16) (17) (18) cig) 

4p 24.0 24.4 ; 2 f 42 0.948 

7 : 27 4 Os ‘ 


10 41 
46 
4t 


Characteristics of residuum 
P 


44 
45 
43 
39 
4: 
2¢ 
36 
42 





Oil production along the Spraberry 
Tren s oO a stre rraphi nas ° ° ° : 
rend is from a stratigraphic trap Table 2—Routine Analysis of Crude Oil from Tex Harvey Field, 


extending northward from the Bene- H 
dum field in eastern Upton and west a Sa: ee 


ern Reagan Counties to the Tex Har- Identit 
vey field of Midland County. North- x , 
ward from the more-or-less contigu 


ication General Characteristics 


ous production along the trend, the 
Spraberry i productive from the 
Northeast Gail, Dean and Spraberry 
(Deep) fields in Borden and Dawson 
Counties (Fig, 1) 


Distillation, Bureau of Mines Koutine Method 


Interest in the area and request ; Aniline Cloud 
for analyses of oils produced along braction i Sr. er paras 
the trend promp‘ted the Bureau of Ne ” ove"s 
Mines to obtain representative sam 
ples from the area for analysis. Ap 
proximate locations of the field 


from which sa 


my les were obtained 
g. 1 
The oils were all produced from 


re hown in Fig 


the Spraberry sand and ranged in 
ravity from 36.8° API for crude oil 
from Pembrook field to 41.9° API for 
crude oil from Dean field All of the 
had uniformly low sulfur cor 
the maximum being 0.22 wt 
e Pembrook oil. Pertinent data 
the Bureau of Mines Routine 
le-Oil Analysis Method are Approximate Summary 
n in Table r the Spraberry 0 , Viscosity 
and for thre additional 
impl from other well 
field Snyder, North 
Fast Texas (Wood 
Slaughter (Permian ls.) 
‘orrelation index curves for all 
of the Spraberry oils are very sim 
ilar The curve for the oil from the 
Tex Harvey field, which may be con- 
i typical, is shown in com 
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Crude Oil Analysis 





Table 3—Routine Analysis of Crude Oil from Pembrook Field 
Upton County, Texas 


Identification General Characteristics 
impie 2016 t , 

Vembrook field 
pper praverry sand 


Upton County, Texas 


at | F 


Distiliation, Bureau of Mines Routine Method* 
Stage 1 listiliation at atmospheric pr 
First drop, 31 
Aniline S.U. (loud 
Fraction Cut at Sum, Sp. er... PAPI, point, vise., test, 
( , % 60/60° F. 60°} 4 100° F oF 


l 
‘ 
I 


17.6 


ecarbor 


Viscosity 





Table 4—Routine Analysis of Crude Oil from Spraberry (Deep) Field 
Dawson County, Texas 


Identification General Characteristics 


Distiliation, Bureau of Mines Routine Method 
Stnuge I 
b 
Aniline 
Praction (ut at Sum, Sp. er... ‘ ° point, 
"% 0 60° F 
, 0.656 


OoU 


Viscosity 
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parison with similar curves for East 
Texas and Slaughter crude oils in 
Fig. 2. The correlation-index curve 
for crude oil from North Snyder, 
Scurry County area, is very similar 
to that for the Tex Harvey oil, and 
to avoid the confusion caused by co- 
inciding data it is not shown in Fig 
2. The similarity between correla- 
tion-index curves for Spraberry 
Scurry County Area, and East Texas 
crude oils might seem to indicate a 
basic similarity in composition. How- 
ever, the low aromatic content of the 
Diesel-fuel portion, its very low pour 
and freezing points, and somewhat 
low cetane number indicate a rather 
large naphthene' content This is 
borne out by calculations that show 
a considerably greater portion of 
naphthene ring in the Diesel-fuel 
range than in similar material from 
East Texas, for example 

Straight-run untreated  gasolines 
prepared from crude oils from Tex 
Harvey and Midkiff are slightly 
higher in anti-knock quality than 
those prepared from either the North 
Snyder, Scurry County Area crud 
oil or East Texas crude oils How- 
ever, the difference may be caused 
by the narrower boiling range for 
the sample prepared from the Spra 
berry oils Inspection data for gaso- 
lines from the Spraberry crude oils 
ire given in Table 5, and similar data 
for gasolines from the crude oil 
from North Snyder and East Texas 
fields were given in a previous re 
port of this series 

Diesel fuels prepared from the Tex 
Harvey and Midkiff crude oils had 
exceptionally low pour points, and 
cetane numbers of 43.6 and 45.9 re 
spectively Complete inspection data 
for the Diesel fuels are given in Ta- 
ble 6 Diesel fuels of considerably 
higher cetane number and otherwise 
meeting the requirements for grades 
1-D and 2-D Diesel fuels according 
to ASTM Designation D975 could be 
prepared by distillation to a higher 
end-point product 

In discussing the utilization of 
these crude oils with respect to prep 
aration of specific products, the same 
general system is used as in previous 
articles of this series The limited 
data given in the routine analyses 
preclude exact quantitative data with 
respect to specific products How- 
ever, good approximations of the 
type of straight-run material that 
may be prepared are possible 

Aviation base stock: The low cor- 
relation-index numbers of the first 
i fractions of the routine analysis 
ndicate no commercial quantities 
91 octane number (with 4.0 
TEL gal.) gasolines could be 
pared 

Motor gasoline: This product has 
been discussed in previous para- 
graphs However, it should be noted 
that the octane numbers given in 
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Table 5 for the Spraberry gasolines 
are subject to considerable improve- 
ment with proper volatilization to 
satisfactory vapor pressure and boil- 
ing-range-specification requirements 

Kerosine: The low correlation-in- 
dex numbers indicate that the sro 
matic content of distillate in the 
kerosine boiling range is low. This 
is verified by the aromatic content 
11.4°% of the low-end-point Diesel 
fuel for which data are given in Ta- 
ble 6 These factors, combined with 
the low sulfur content, imply good 
burning quality, and indicate ap 
proximately 10° kerosine could be 
prepared from the crude oil 

Diesel fuel: The data in Table 6 
indicate approximately 22 to 23% 
yield of 45 cetane number Diesel fuel 
However, the exceptionally low pour 
point and normally expected increase 
in cetane number with higher end- 
point distillate indicate that approxi 
mately 30°) of 47-50 cetane number 
Diesel fuel could be prepared. Some 
treatment for sulfur reduction to 
meet grade 1-D (ASTM D975) speci- 
fications would be necessary 

Fuel oil: The percentage-yield fig- 
ures given in the preceding discus- 
sion for Diesel fuel are applicable to 
fuel oil 

Jet-engine fuel: The analyses dis 
cussed in this report without excep- 
tion indicate that the Spraberry oil 
should be a good source of jet-engine 
fuels, meeting either JP-3 or JP-4 
pecifications Insufficient data are 
ivailable to determine exact yields 
However, the 515 F. end-point Diesel 
fuel prepared from the Tex Harvey 
crude oil had a satisfactory freezing 
point of 76 F., a critical and very 
often limiting specification require 
ment A minimum yield of 22°, 
grade JP-3 or JP-4 is indicated 

Lubricating oil: Approximately 6 

of medium viscous lubricating 

oil stock is available from the Spra 
berry oils Considerable treatment 
for dewaxing would be necessary 

Asphalt: The Spraberry oils con 
tain a uniformly low asphalt content 
of 3 To These yields were ob 
tained from the relationship ex 
plained in a previous article of this 
eries ‘') that the asphalt content of 
crude oil is approximately 4.9 time 
the wt ‘ carbon residue of the 
crude oil 
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FIG. 2—Correla 
tion index curves 
for Tex Harvey 
East Texas and 
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Table 5—Properties of Gasolines from Crude Oils from Tex Harvey and 


Midkiff Fields, Spraberry Area 
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Table 6—Properties of Diesel Fuels from Crude Oils from Tex 
and Midkiff Fields, Spraberry Area 
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PROPOSED INSTALLATION for underground oil storage, showing pontoon-type roof 


Old Quarries for Oil Storage 


By V. B. GUTHRIE, Editor 





— eastern Pennsylvania re 


finer who occasionally loses a 
ball in an abandoned limestone 
quarry adjacent to the fairway of his 
favorite golf course may be now 
studying this excavation from an 
other point of view than merely as 
a golfing hazard In fact, he may 
well be looking closely at other old 
stone pits in the general area of hi 
plant 

Studies of the possible wide use by 
refiners of abandoned stone quarries 
for seasonal or long-term storage of 
products has followed the announct 
ment of E-so Standard Oil Co.'s plan 
to make a reservoir for heating oils 

out of an old slate quarry about 60 
miles from its Bayway, N. J. refinery 
E.sso's program would eventually link 
these pts into the plant's storage 
system, providing for greater use of 
steel tanks in terminals convenient 
to markets 

The Esso plan is the first in th 

country for using this type of under 

ground reservoir Previous proposal 

have been made for storing oil in cav 

ities in shaft m.nes and in salt dome 
Scattered over Pennsylvania, New 

York, Ohio, Ilinois, Missouri, Minne 

sota and other states are many aban 
doned quarries and pits from which 

slate, limestone, sandstone, marble 
granite and other kinds of stone were 
at one time excavated. The number 
or location of most of them has not 
been recorded, but there are many 
ABANDONED SLATE PIT, typical of proposed “tanks."’ Tremendous depth is hundreds, possibly thousands, of 
emphasized by size of workmen see circles them In most cases they are part- 
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ly filled with water Single pits in 


some instances could provide liquid 
of up to 10,000,000 barrels 
in formations of slate, lime- 
stone and other stones are considered 
practicable for 


tion being 


toring oil, o‘her con- 
su tab] Open mine 
ron, copper and some other met 
not practicable because of 
Md of contamination of the 

ulfur or other compounds 
A general condition required, if the 
rock formation is favorable to avoid 
contamination, is that the pt be deep 
ind narrow 
walls 
roofing 


with reasonably straight 
to simplify the problem of 

The depth of the pit should 
be studied in connection with the 
level of the wa‘er in it, on which the 
oil would ride, if the Esso plan wer 
followed A 100-ft. deep quarry 
provide half or less of that 
depth for the actual storage of ma- 
terial 


might 


The Esso method calls for a second 
pit in the vicinity for water storage 
since the level of the stored oil is 
maintained by pumping in or with- 
drawing water, as the oil is respe 
tively withdrawn or added, The level 
of the surrounding water table is im 
portant. The method being installed 
by Esso provides that the level of 
the oil stored in the pit be held be- 
low the level of the water table. Thus 
the pressure of the water level on 
the walls of the pit is greater than 
that of the oil, which prevents oil 
eepage into the ground nearby 

Geographically, the terrain should 

uitable for connecting refinery 
ind storage pit by pipeline and if 
possible connecting the pit and ter 
minal tankage near marketing cen 
ter Economic conditions, including 


volume __ oof storage contemplated 


would govern the distance between 
refinery nd the 

felt that 
be buil | 


portant factor to be considered 


quarry storage It 
where a pipeline has t 


tance i5 not the most 11 


Initial 
yround reservoir 
Esso Standard ( 
They estimate the 


roofing 


savings wi the 


ubstantial 


barre] 


quired where 


refineri 


indu 


defen 
volume involy and the 


projec 


] 


easonal or long-term stor 


than as an undertaku 


ip 
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refiner It is 
thought that a group of refiners in 
marketing the kinds 
volume products, could combine in 


for an ndividual 


one area 


Same 


t quarry storag: 
iutual benefit 


operat.on, to their 


Some peopl 


ple expect to see this nat 
underground storage adopted by 
rovernment as a part of the de 
program, where large volum« 

wi I be held 

need Aside 

in steels its 


against 
irom ay 
advantages here 
would be in maintain.ng supplies at 
Strategi 
refineries, and 
the greater ease of camouflaging the 
pit storage. Maintenance costs would 


be lower than steel tankage 


from such 


bombing targets is 


some distance 


The initial project of Esso Stand 
ard 1 for the 
heating oils in a quarry. Company en 
gineers now see no reason why gas 
oline, naphthas, kerosine and crude 
oO] cannot be handled in this form of 
storage 

With heavy fuel oils, emulsions 
resulting from contact with water 
might present a problem which would 
make the operation uneconomic be 
filtering and 
when the 


seasonal storage of 


cause of treating re- 


quired material Was re 
moved, 

With heating oils 
contemplate no additional filtering 
when the product withdrawn, ex 
cept perhaps with the first material 
pulled out 


Esso engineers 


With gasoline, a very material ad 
vantage of the underground storage 
is seen in the reduction or elimina 
tion entirely ot 
due to the 
Which the material would be held in 
the ground 


evaporation loss 


lower temperatures al 


The principal cngineering problem 


in adapting the abandoned quarrie 


oil storage j in roofing them 


Deep 


| 
Esso engineers 


its with straigh 


narrow 
| mplify this 
problem Root msidered de 
protect the oil from direc‘ 
inlight, dust an 


rabie to 


Two types of roof are being 


tudied either a pontoon roof made 
ot ection lesigned to fit the 
irregular itour of the quarry, or a 
u pen ' n E>] ‘ ‘ teel 
hung 
the quarry 
pre ent 


the irregular 
that 


storage 
rit nt wot ad 
than 6 in Th 
problem of provi 
which would 
en the 1 


not thought necessary to pre 
watert.ght roof for the pit 


contemplated by Esso Stand 


ard, since the tored oil would ride 
on water in the pit. Water draining 
through the roof would move through 
the oil to the water level In some 
geographical area designing the 
roof to carry a heavy snowload with 
out collapsing would be more of a 
factor 
Esso 
ne time been investigating the pos 
ies of various types of under 
adjacent to the 
states, Where the 


Standard Oil Co. has for 


ground oil reservoir 
northeast eaboard 
preatest seasonal storage needs exist 
The slate 
were selected by virtue of 
size, convenience of existing facili 
ties and the fact that the inert slate 
material does not contaminate the 
qual.ty of heating oil 


quarries in Pennsylvania 


location 


The company has taken options on 
11 slate quarries in the Pen Argyl 
ection near Bethlehem, which have 
a total potential capacity of 13,000,000 
barrels of heating oil, equivalent to 
the seasonal heating requirements of 
325,000 average homes The pits 
range from 100 to 300 ft. deen, 200 
to 500 ft. long, and 140 to 270 ft 
wide Except for suitable protec’ive 
roofing and other necessary facilities, 
these pits can be converted to large 
with relatively 


storage reservo Ts 


minor engineering 

Initially, Esso is considerering the 
operation of only one pit in this area 
which has a capacity of 3,000,000 
bbls. and has existing pipeline facili 
tes nearby The mine is 270 ft 
deep 350 ft. wide and 250 ft long 
Capacity of the lines will limit the 
torage to 1,500,000 bbls It will 
take about a year to adapt the pit 
to storage, at an estimated cost of 
$1,000,000 

The storage operation will be car 
ried out by removing water from the 
bottom of the pit a 
at the 
water pressure on the 


oil is pumped in 
surface To insure that the 
walls of the 
pit is always greater than the pre 
ire of the o.l, the oil level will be 
held below the level of the surround 
ing water table Any 
then be in the direction of water into 
pit Water seepage would be 
l pumped from the pit a 


leakage would 


to keep the oil level be 
water level 

removed during the 

on, the procedure will be 
water pumped into th 

vel of the oil rh 

a second quarry 

water to displace 

ifeguard against 
being pumped into 

and carrying a pol 

A further precau 

of small wells will be 

is adjacent to each pit 
observation of the 

at all ti Water sample 
the wells will be tested period 
for the presence of oil 


water 
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SCHEMATIC DIAGRAM of General Petroleum's 


CONTINUOUS WATER REMOVAL in this unit yields 
better coke product than former method of draining from 
a coke-water slurry stockpile 


MECHANIZED DEWATERING FOR 
Drier, 


By FRANK BREESE 
West Coast Editor a stockpile and letting the water 
drain off 

By the new method, coke and coke 
fines are separated systematically 
from water through a series of steps 
Principal equipment includes a metal- 
bar screen (called ‘“grizzly’’), vi- 
brating screens, settling tank and a 
clariflocculator 


dumping the coke-water slurry into 


( ‘ eneral Petroleum Corp. thought 
J up a good way to get the water 
out of freshly-made coke As a 
result, it doing the job more ef- 
ficiently than with the old system; so 
operating problems have been elimi- 
nated, the product is cleaner, and the 


End products of this dewatering 
customer is happy 


system are clean coke with a low wa- 
rhe old system was simply that of ter content for commercial use and 
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coke handling facilities 


THE FIRST “SPLIT” of water from coke occurs in this 
chute containing 


¢ 


metal-bar “grizzly”’ for separation of 


the larger chunks 


Cleaner Petroleum Coke 


de-coked water fit for re-use in the 
coking unit Water content runs 
5% to 15% of total volume an im- 
provement over the 
the initial dewatering process, which 
left a water content of about 20°, by 
Weight 


performance of 


This is believed to be an original 
method for dewatering coke, and the 
use of the clariflocculator is a unique 
feature 

After World War II, GP went 
into the coke-producing business on 
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vibration 
chute 


by 
the 


coke 
below 


WATER BOUNCES OUT of 


of shaker ns just 


vigorous 
grizzly plication, removes 


ScTee 





STANDARD CLARIFLOCCULATOR, in this unusual ap 
the 
coking 


returns clear water to 


and 
for 


fines 
unit 


: © Sp a 


oke FINAL 
from clariflo¢ or tockpile 


COKE 


clean 


VIBRATING 


reens as We 


SCREENS 


ll as 


recelve ( 
fines and 


the off to a 
settling basin from which 


1,000,000-gal. stor 


fence, and water ran 


6§00,000-gal 


: and today the 
world’s largest delayed re-cycle coker 
located at the Torrance, Calif. re it 
finery Production averages 
L000 (three 4/10 
drum 
entire 


a big cale operates 
overflowed to a 
substantial 
the 
to 


ventually 
were built 
retained 
of 
i Single decoking discharged 
of and coke 
ible to 
settling 


Was 


ge basin EK 


ip 


coke 


over! 
day drums dikes and 
each 
the output is 
Lakes Carbon Corp 
This an important be 
cause takes stantial which 
bottom-barrel cuts which vide 
habit of developing Consequently 
nto a manufacturer's headache out with the 
Going back to 1946, the old method Attempts to 
the coke to di build a 5 to 
water from resulted 
line this 
still 


were 


tons a 
i day, with 
310 tons), and 
taken by Great 


up 
enough 
tine 


long 
the 


water 
settle 

However 
1.500.000 


averaging Was 


out some coke 


gal water 


made it 


1S 


it 


operation 
care of a sub impos 
brief 
much coke 
effluent 
up the dikes and 
vel 
washouts 
dikes 
higher and 
laid in the dikes 
standpipes permitted n 
water level 


pro 


quantity of more than a time 


have a recurring arried 
water 
close 


ft 
in 


6 water lk in 
To 
were 
erflow 
In 


intain 


ot was 
charge 
12-in 


concrete 


handling 
the 
elevated pipe 


coke slurry “a variably 


onto a small remedy ituation 


the 


a 


t 
ot 


center 
3-ft. w 


heaped 
pipes 
terior 


OV 


plash pad in 


an area surrounded by re 


tence 


The large coke was retained by the ng a inside 
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PRODUCT 


to 
cu 


conveyor 


very to 


open 


' 


dry reat some! 


Two and 
the slurry was 


ilternate 


were formed 
fed into 
Thus a 
inactive 


uch basins 
each 
bulldozer 
basin re 

while 


dis 


on 

days 
in the 
previous day's 


work 
the 
current 


could 
moving coke 
the 
charged 
crane 


output was 
the 

d 
ba 


tem 


being 
into 
loadk 
edge of the 

This y 
expen 


ot 


adjoining basin. A 
hipments from the 
ins 
worked but it 
of the great amount 
There 
Large 
bulldozer 
The 
was hard on 
of dirt 
ash con 
of 
inadequate 


Was 
ve because 
ilved 
(1) 
by the 
product 


other 
was 


work nve were 


objections too coke 


broken down ale 
the 


action of « 


(2) abra 
dust 
Admixture 
scraping increased the 
and sulted 
The drying 
Overflow 


prading 
sive oke 
equipment (3) 

from 
tent 
(4) 


») 


re in loss coke 


wa 
enough 


water carried 
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Drier, Cleaner Coke 





fines with it to make it 
to clean the 
(6) It was 


nventory of some 


necessary 
settling basins annually 
neccesary to tie up an 
30,000 tons of coke 
to maintain the dikes 
ettling 


around th 
ba sims 


GP engineers devised a ystem 
based on a series of five separation 
‘splits’ 
is shaken like 
water out 


actions, or Today the coke 
popcorn to wring the 
before it is piled in the 
area And the water itself 
j ystematically 
it flow 
The new system has eliminated the 
objections of the old 


slorage 
processed so that 


clean to reservoirs for re-use 


There are seven steps in the pro 


cedure 

1. After a drum of coke is taken 
off stream and cooled, the coke is 
cut out with high-pressure water jets 
and then dumped in a toothed roll 
crusher where it is ground into 
chunks under 5-in. in. size It 1s 
washed into a suction pit and pumped 
away as water slurry through stain- 
less steel pipes 1750 ft 
tion unit 


to the separa 
There it is discharged in- 
to a “grizzly” 

2.—The first separation occurs in 
the grizzly, a sturdy device con- 
structed of lateral metal bars, placed 
about 4 in. apart The bars, or 
plates, are turned edgewise, with the 
narrow width at top and bottom and 
the 2-in. wide side vertical, Pieces 
less than \% in. size are separated 
from the larger chunks: 
water falls 
to the surge 
grizzly. This 


and slurry 
through the grizzly in 
tank underneath the 
step removes the coarse 
coke and most of the water 

> The coke 
grizzly 
sets of 


tumbles through the 
chute to the first of . three 
vibrating screens The top 
mesh and the bot 

tom screen ',-in. mech: both are 5 x 
ize. These vibrating screens 

waiter out of the coke 

jarred forward to a chute 


creen has a 1l-in 


dto a be It conveyor 


At th which i 
bigger than ',-in. in size can be di 
verted from the conveyor for truck 
loading Two chutes are for the two 
size over 4-in. but less than 1-in 
and over 1l-in 


coke 


point, the 


1 Meanwhile, the slurry water and 
fine coke through the 
settling tank b 

shaken from coke by 
also drops into it The 

fines which the water 
has carried through 
here the 
two directions 


have passed 
grizzly into the 
low Water 
the creens 


tank contain 


From fines may go in 


Some are pumped 
from the bottom of the settling tank 
to the econd further 
dehydrating by vibration Or they 
may be carried out of the surge tank 
by overflow The 
water spills 


screen for 


fines-containing 
over the weir and is 
carried to the nearby clariflocculator 
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5 The clariflocculator removes the 
fines from the them 
back into the vibrating screen sys- 
tem for more haking and keeps 
discharging a stream of clarified coke 


water to a nearby reservoir for even- 


water, sends 


tual re-use 

A standard Dorr clariflocculator is 
used It is 10-ft 
diameter suspended in 
the center of a 75-ft. concrete tank 
The bottom of the tank slopes from 
a depth of 10-ft. at the outside to 
17-ft. at the center. The water and 
coke fines enter the top center of 
the 40-ft compartment, 
and the dispersed phase is flocculated 
by the mild agitation of paddles 
which revolve at about one rpm 


composed of a 


compartme nt 


diamenter 


The water flows through the bot- 
tom of the 40-ft, section into the 
outer clarifying over- 
flows the notched weir of the out- 
let launder, near the peri- 
phery of the 75-ft. tank A sludge 
rake which makes one revolution 
in about 15 minuies brings settled 
fines from all parts of tne bottom 
to the center of the Two 
Gould centrifugal pumps with open- 
type impellers return the sludge to 
the vibrating screens 


section and 


located 


cone 


6--The second set of vibrating 
screens receives fines and water from 
the bottom of the settling tank only 
More Coke 
onto the 
(which 
fines from the bottom 


water is shaken out 
from this screen 
third set ot 


receives the 


passes 
screens also 
of the clariflocculator 
top of the 
screen) “Lhe filters through 
the screens and f.iows to the clar 


ade posited on 
from the 
water 


coke second 


flocculator carrying fines in it 
called 
Bach 
double- 


made 


The vibrating screens are 
Robin 
a sembly is 4 x 16 ft. and is 
decked with the top 
of 7/16-in. opening square mesh wire 


cloth, and the bottom 


“Eliptex Dewaterizers 
screen 


sereen OL U.ovU 
opening Vibration results from ro 
tation of eccentric Weights on two 
hafts running 1200 rpin by a belt 

mioOvo?l The 
vertical plane 
along their major axis in an elliptical 


from the horizontal, 


irive from a 15 h.p 


reen move In a 


path inelined 45 
with the 


major axis of the ellipse 
7/16 in. long and _ the 
1 16 in. long 


minor axXis 


‘ oke 


move 


rotating screen gives the 

a hopping 

ment As- they 
the length of the screen, the 
bounced out of the 
liptical 


Zig-Zag 
tumble throughout 
water 
An el 
vibrating 


thing for «ck 


coke 
movement on i 
creeen is just the 
watering a lid, commented a GI 
ngineer 
7-The third 
coke from the 


shaker bed receives 
econd and also the 
fines pumped from the 


tor \ bed 


clarifoccula- 
formed by the next 


(from the second set 
of screens) helps hold the fine par- 
ticles of coke so that they will move 
on to the conveyor The water and 
fines which filter through are carried 
to the clariflocculator In 
there is a re-cycling of the 


coarsest coke 


effect, 
fines 

From here the coke 
conveyor which discharges it in the 
open stockpile 

At first, the 
of two assemblies of vibrating screens 
ind the clariflocculator Later, GP 
added the grizzly, settling tank and 
a third shaker-screen acsembly which 
are emp!oyed for the first separation 
and which have improved the de- 
gree of efficiency 


passes to a 


area 


installation consisted 


Product from the stockpile is loaded 
on trucks or gondolas by a loading 
conveyor, or by crane; and the trucks 
are weighed to determine the amount 
of coke 

The dewatering system has to 
handle coke-water slurry at the rate 
of 3,000 gpm 

In terms of b/d, it is estimated 
that the shaker screens handle 93,- 
500 b/d of slurry, of which some 
86.130 b/d is water and 7,350 b/d, 
coke. It is estimated that about 800 
b/d of water remains in the coke 

3ecause it is impossible to cut the 
coke at a uniform rate, the ma- 
terial pumped varies from water 
alone to a thick slurry, and the cok« 
in suspension from a soft, fine ma- 
terial to a _ hard, aggregate 
as the cutting progresses from the 
top of the drum to the bottom 


coarse 


When the operation got under way 
operating 
overloading the sys- 


diccharges of 


various arose 
They included 
tem with 
slurry water; mech leakage 
of the rakes in the clari- 
flocculator, and maintenance 
ving them, GP’s engineers have de- 
veloped and refined the process 

that today it is a smooth 
problem-free operation 


problems 


excessive 
stoppage 
sludge 


In sol- 


relative!) 


installation 
little 
man on each shift at- 


Because the 
and automat man-power is 
required, One 
tends to routine tasks such as start 
ing and creens and 
conveyor: shafts and 
idlers, shoveling of dropped coke back 
to conveyors, et 

The system was 


stopping of 


greasing of 


developed by A. K 
Brumbaugh, GP engineering depart 
ment, and the firm of Migula and 
Sutton, which purveyed the dewater- 
izing equipment At that time Rich 
ard E. Lauterbach was a refinery 
engineer in charge of thermal crack- 
then, he was named 
35,000 b/d refinery 
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TO HELP YOU DESIGN FRACTIONATORS 


Distillation of Ternary Mixtures 


Complete Columns—Partially Distributed Components 


By ROBERT R. WHITE 
Dept. of Chemical and Metallurgical Engrg. 
University of Michigan 


— previous discussion of the fractionation of tern 

ar mixtures in complete columns dealt with sepa 
rations specified by the concentration of the least vola 
tile component in the distillate and the concentration of 
the most volatile component in the bottoms, so that both 
products always contained all of the components and at 
the minimum reflux ratio the zone of infinite stage 


ontained a ternary mixture 


Specification of x, and x.) 

As might be expected from the previous consideration 
of rectifying and stripping columns, other methods of 
specifying the separation desired may lead to the devel 
opment of binary as well as ternary zones of constant 
composition and infinite stages in the fractionation of 
ternary mixtures. A’ typical example is furnished by 
the specification of the concentration of the most vola 
tile component in both the distillate and bottom products 

As indicated in Fig. 1, where one of the specification 
lines is not widely separated from the feed point F’, the 
relationships between reflux ratio, the number of stages 
feed location, and product composition follow the pat 
tern previously discussed in detail for the specification 

ron and «,,. Thus, Fig. 1 is similar in all respects to 
Figs. 1-12, Article No. 5 

The value of x7,, may be so specified that the equi 
librium tie line through the feed point F intersects the 
binary base a-b at the locus s,,, as shown by the point 
Dy in Fig. 2. The distillate product, D,, from a reboiled 
rectifying column with infinite stages is a binary mix 
ture of components a and b and fractionation to the bot 
tom product, By, takes place through a binary zone of 
onstant composition, L,¥ this zone of infinite stages 
occurring in the middle of the column. This zone is lo 
cated by the 
Fi; 7 and 8, Article No. 2). The value of LV equals 
the distance ratios DpyVe DrB, DyV_ Dyl Lv 


increased still further, the com 


methods discussed for rectifying columns 


the value of a 
of the distillate product produced from columns 
an infinite number of stages in the rectifying se« 

distillate 


cation line with the binary base, a-b, as indicated 


determined by the intersection of the 


3 4 and 5. Furthermore, the same distillate prod 
uct can be produced from columns having an_ infinite 
number of stage in the rectifying section over a range 
ot values of LV as indicated by the vertical line B,B',; 


stage calculations for the maximum value 
or a column with infinite stages in the rectifying 
ection are illustrated in Fig. 3 and with the bottom 


product represented by the point B Fractionation pro 


No. 6 in a Series 


ceeds from the bottom product to the binary zone of in 
finite stages LV, and from there up the binary sys 
tem a-b to the distillate product. The composition of the 
binary zone of infinite stages is located by extrapolat 
ing the tie line BV, to the binary base ab |2 0} and 
using the value LV OV. OB, to calculate L, using 
the equation 


as discu Equation 


No. 2) 


The value of the maximum reflux ratio 
DV, DL 


At a somewhat lower value of LV, the binary zone 
of infinite stages is richer in component a as indicated 
in Fig. 4 and fractionation from the top of the column 
proceeds from the binary zone to point L, on the straight 
parallel line path to the tile line LV which extrapolates 
to the point D and whose line segments DV DL L/V 
The coordinates of L are conveniently found from Equa 


tion 1 since for the absent component, in this case, ¢ 


gut since J positive number and 4 is zero 

Kk LV must equal zero and the solution to Equa 
I I 

tion 1 must be K = When this value is sub 

stituted in Equation 1 for each of the components the 

values of x, result 


The calculations at the feed plate must match ae 
cording to the diagram of Fig. 4. By a material balance 
and the 
bottom product, B, must equal the sum of the feed, F 


the sum of vapor rising from the feed stage, V 


and the liquid entering the feed stage L Thus, the 
point representing (F L,,) is the intersection of 
the lines V,B and FL If the feed is a saturated 
liquid, the quantity of vapor entering the feed stage 
V is equal to the quantity of vapor leaving the 
feed stage, V,, the difference between the two being re] 
resented by £ along the line V,V This differ 
ence must also equal the difference between (F Ly \) 
and L, so that the point V must lie on the intersection 
of the line BL, and the line through V, which 
to the line L,(F Ly, 4) 


paralle! 


The plate to plate calculations are then continued 
through a finite number of stripping stages to the bot 
tom product. The point L, is most conveniently located 
at a given value of L/V in rectifying section, and con- 
sequently LV in the stripping section, by finding the 
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intersection of the fractionation 


tom product with the straight 


The minimum reflux ratio for 


limited by the ce velopmy n 


firite tape in the rectifying 


» to which the analysis of Fig 


rigor a finite number o 
quired. This minimum value of 
trial and error, At LV value 
the fractionation path up from 
tersect the traight parallel line 
the tie line Vol which pa 
point D 

The location of the products 
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minimum reflux, B follow the methods 
scribed 

When the distillate specification, x2,,, increases to the 
point at which the tie line 
the binary base ab, the 


previously de 


from the feed, F, intersects 


eparation can be made with 


f rectifying stages as he 


Fig. 6 or at the minimu: 


an infinite number « wn in 
reflux a shown in Fig. 7 
or with an infinite number of 

cated by B in Fig 


stripping stages as indi 
7 giving the fractionation envelope 
shown in the upper right corner of Fig. 7. It should be 
noted that the minimum coincide with 
olumn and that they 
intermediate values of L/V 
ig minimum reflux the valu 
DV, /DF “L7V BV,/BF, and the 


reflux products 
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can also be mé at milar 
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gresses down from the distillate product through a bi 
nary zone of infinite stages to a ternary zone of infin 
ite stages which includes the feed stage 

When the distillate specification, x,,, is increased above 
the value at which the tie line from the feed, F’, intersects 
the binary base, ab, as shown in Fig. 8, the separation 
can be made with an infinite number of rectifying stages 
at a high reflux ratio (indicated by the path labelled 
maximum reflux in Fig. 8 and similar to Figs. 3 and 
6) or at minimum reflux (indicated by the path labelled 
minimum reflux in Fig. 8) or with an infinite number 
of stripping stages similar to, B in Fig. 5 or at total 
reflux giving the fractionation envelope in the upper right 
corner of Fig. 8 The minimum reflux products coincide 


with those from an infinite rectifying column and can 
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also be made at intermediate valu: of L/V similar to 


Fig. 4. At the minimum reflux, the ternary zone of in 
finite stages L,V, no longer includes the feed composi 
tion as in Fig. 7 but forms along the tie line of the 
straight parallel line path between the feed tie line and 
the binary infinite stage zone, which extrapolates through 
the bottom product. The minimum reflux value L/V 
equals DV_/DL,. It should be noted that the minimum 
reflux products can also be made at reflux ratios be 
tween the minimum and maximum values in a manner 
similar to Fig. 4 


Specification of x,;, and x,, 


The preceding discussion dealt with the specification 


of the most volatile component in both products. As 
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might be expected the relationships for the specification 
of the least volatile component is similar in all respects 
as illustrated in Figs. 9-12. Fig. 9 is similar to Fig. 2 
Fig. 10 incorporates the characteristics of Figs. 3, 4 and 
5. Fig. 11 is similar to Figs. 6 and 7. Fig. 12 is similar 
to Figs. 7 and & 


Specification of x,» and x,,, 


Where an intermediate component is specified in one 
of the products and an end component is specified as 
the other component, the fractionation relationships with 
infinite stages are slightly more complicated as was in 
dicated by Fig. 5 of Article No. 2 Such relationships 
are typified by fixing the concentration of the light com 
ponent in the bottom product and of the intermediats 
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component in the distillate as illustrated by Figs. 13-17 
For simplicity, the case of a vertical tie line from the 
feed is discussed first (Figs. 13, 14 and 15) 

In Fig. 13, the value of x,,, is low so that the relation- 
ships are the same as those of Fig. 8 previously dis 
cussed. In Fig. 14, 2,, has been made equal to 2)» so 
that the relationships in general are the same as those 
of Fig. 7. The distillate product corresponding to vari- 
ous finite stage columns lie between F and D and the 
fractionation envelope becomes a straight vertical line 
In some respects, this is a degenerate case since if 2x), 

ry, there is some question as to whether or not a 
separation has been specified for a complete column 

If one takes the point of view that a separation has 
been specified, then a set of dual solutions for a recti 
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fying column must be admitted (B B,,) producing 
a Zero quantity of bottom product 
When a 


bottom products corresponding to rectifying columns con- 


; greater than .,, as shown in Fig. 15, two 
taining infinite stages become available indicated by 
B, (similar to By, of Fig. 1) and By, (similar to 
Fig. 5). When v,,, is only slightly greater than 2, it 
may be possible to make the separation at total reflux 
but usually will not be possible. It is impossible to make 
the separation in a refluxed stripping column and_ the 
minimum reflux relationship is similar to that of Fig 
5; indicated by the lines labelled “minimum reflux path 

This leads to a fractionation envelope such as is shown 
in the upper right corner of Fig. 15 which is bounded 
at the top by a curve between B, and B, 


ng the products from rectifying columns at various 


represent 








FIG. 20 
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values of LV probably passing through a maximum 
value (although not necessarily), the number of stages 
passing through a minimum value along the curve 
Br, Br similar to the locus of minimum stages of 
Fig. 5 of Article No. 2 


As the value of «,, is increased until it approaches 
point 0 of Fig. 15, the intersection of the tie line from 
I through the F, the fractionation envelope shrinks to 
a Straight vertical line as in Fig. 14. Separations to val- 
ues of 4), above this value are impossible 

Where the tie line from the feed point inclines up- 
wards to the left as in Fig. 16, at values of app) <2pp, 
conventional fractionation envelopes may exist as shown 
At values of 2; typ, fractionation envelopes of the 
same type as in Figs. 13-15 result 


Where the tie line from the feed point incline upward 


to the right as in Fig. 17, it may be possible to effect 
the separation in a refluxed stripping column as _ indi 
cated by the points B and D This gives rise to a 
branched fractionation envelope as shown in the upper 
right corner of Fig. 17. As the value of sx), is increased 
this branch rapidly disappears 


Specification of x.) and x,, 

The specification of the intermediate component in 
both the distillate and bottom products is illustrated in 
Figs. 18-20. When the specification loci are close to the 
feed as in Fig. 18 it is possible to meet a given speci 
fication of «, either as a distillate or as a bottom prod 
uct. If the lesser value of a, is taken for the bottom 
product, the point not labelled with primes results and 
the upper fractionation envelope is developed. This part 
of the diagram is similar in all respects to Fig 12 
On the other hand if the lesser value of sx, is taken for 
the distillate product then the primed points result and 
the lower fractionation envelope is developed. Here it 
may or may not be possible to make the separation at 
total reflux and the separation may be made in two 
ways with a refluxed stripping column containing in 
finite stages similar to Fig. 15 and represented by the 
point B and B The minimum reflux calculation fol 
lows a path similar to that labelled 
(infinite stripping stages)" of Fig. 10 


“minimum reflux 


When the higher value of x, taken as a distillate prod 
uct is increased as shown in Fig. 19, at minimum re 
flux both the distillate and bottom products may be bi 
nary mixtures, a fortuitous and unique case, as indicated 
by the points B, and D,. Here, the fractionation down 
the column proceeds through a binary rectifying zone of 
infinite stages, then through the ternary zone of in 
finite stages just above the feed stage and controlled by 
the tie line through the distillate product and finally 
through a binary stripping zone of infinite stages before 
passing to the bottom product. The solution for the re 
fluxed stripping column of infinite stages merges with 
the minimum reflux calculation producing the upper frac 
tionation envelope 

On the other hand the lower fratcionation envelope 
decreases sharply in size as the value of «, taken 4s a 
bottem product increases although its form remains un 
changed. When the greater value of s#, is increased to 
the point shown in Fig. 20, the lower fratcionation en 
velope has shrunk to a single point and the upper frac 
tionation envelope transforms to one of the type of Fig 
15. As the higher value of x, is increased to the point 
® in Fig. 20, then the upper fractionation envelope di 
appear 
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TYPICAL PROCESS CONTROL diagram 


shows that 


Valves Are in the Control Loop 


In an automatic process, they rate attention 
equal to that given all parts of the system 


By E. WOLFF, Chief Engineer, Valve Division, 
Minneapolis-Honeywell Regulator Co. 
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Valves in the Loop 








WEEOLE VALVE IN BOOSTER as the name impli s, locks the air 
BOOSTER RELAY REL AY in the diaphragm chamber is one 


method of holding the valve at the 
prevailing position. While this ar 
rangement will leak a fraction of a 
pound in the course of a few hours INSTRUMENT AIR 
time, restoration of the normal air LOADING INLET 
supply can usually be accomplished , 





- before any major change in plug po 


vaLve sition occurs 
POSITIONER = 


NSTRUMENT AIR SIGNAL 











Handwheel operators are another 
device which concerns the actuator 
6 Volume booster in typical and which are becoming more and 

control system more popular. Essentially there are 





two types: one for top of diaphragm 
vide. However, even with the mounting and the other for side FIG, 7 
capacity positioners, large mounting. Regardless of type, this 
sized valves for some lications device permits manual control] in case 
‘ ne application I tora subject in itself—has not been 
need speed of response beyond that of air or diaphragm failure. It also 
generally accepted as a _ stroke-pro 
ducing unit for control valves. The 
pnmthatin w Han main reason, no doubt, is its inherent 
( y 4070 ( 
1 1} ' bl ' inability to take a definite position 
teareringg boosters: Here again in / sige gre IS no meagre conte in case of air failure. Actually, this 
) wipl F els ; ) § “re f aC t ‘ ol t ve } ét 0 Is ” ’ 
principie 1 relay of lary capacity cup son va Operacion pone can be accomplished but it adds to 
with an independent air supply re sible while replacing the diaphragm, tins 
pond to a controlled air signal and the limitation of travel in one 


which positioner can furnish. In provides a means of limiting the 
such cases, volume boosters are most valve travel during automatic opera 


complexity of the unit and to 
either from a positioner or directly direction only is allowable then the 
from the instrument. The effective top-mounted handwheel is the most 
ne ol uch boosters can best be il economical election 

lustrated by an example. A 14-in On the other hand, the current 
valve of double-seated design with trend toward eliminating by-passes 
ipring-type diaphragm motor and and block-out valves for control 
equipped with a standard capacity valves over two inches makes the 
positioner has a travel time of ay side-mounted = type mandatory As 
proximately 10 se (air pressure shown in Fig. 8 wo types of side 


the maintenance cost 

The valve body’s function is to vary 
the flow (variable orifice) in accord 
ance with the dictate from the a 
tuator. There are innumerable types 
of valves, such as double-seated 
single-seated, Venturi, butterfly, in 
ternal pilot, Saunders and other 
which diaphragm operators can op 
erate. Each of these ha been «de 
signed to meet definite application 
conditions. All of them, however, can 
be stripped down to some common 


changed suddenly from its maximum mounted operators are available 
15 to the minimum 3 and vice versa) namely: Type I which employs a 
By adding a volume booster, travel fork that must be manually slipped 
time is reduced to 10 sec. Caution is into a grooved ring on the stem, and 
necessary in applications of this type Type Il which is continuously con 
in tuning the valve speed to the over nected utilizing a bellcrank and a 


essential component 

The most essential part in any 
all system response so that hunting ;CTOW valve is the dise or plug which 
or cycling is avoided. (see Fig. 6) The advantage of Type I is that moved in some fashion by the actu 

Air lock: A spring-type diaphragm the valve can be operated positively 
motor by definition must have a pre n both direction the disadvantage 
determined position with 0 psi air is that the operator must line up the 
pressure Most control applications fork with the grooved ring which 
ean be handled satisfactorily by the may prove too time-consuming n 
valve cither assuming a fully-opened cases of emergency, The Type II op 
or fully-closed position upon failure erator on the other hand eliminate 


ator to vary an orifice area and thu 
vary the quantity of the controlled 
medium It is expected that th 
change flow > accomplished in 
accordance Wi a definite pattern 
or characteristic which matches the 
requirement f the control op. It 


‘ ‘ ect iat he che 
of the air upply to the diaphragm the necessity for manual engagement is further x} ted tha t har 


However, in many applications, more but it depends upon the actuator 
efficient over-all process control would pring and plug unbalances for po 
be realized if the valve would stay tive positioning 

the prevailing position at the time This article deal mostly 


acteristic is effective ove é pecifier 
range of conditions o Ml 
that the plug ha 

of rangeability 


2 b . ot ‘ ‘ ly ‘ « 
f air failure pring-type diaphragm motor secause both tern oes har 


acteristic and range ty wi be 
ised, it is important each 


accurately Equal ¥ and 


— . linear characteristi f to a theo 
= =. : | 
| - 


Use of an air lock (Fis 7) which ators. The springl ; diaphragm 


retical graph which pic how the 
flow across a variable orifice changes 





with travel (of actuator) while the 


differential pressure acro t remains 


at an undefined constant value 


Rangeability 
the ratio of maximu 
ntrollable flow or 
maximum to minimu 
once the valve is in 
ject to all the influence 


ing system, the actual characte tic 


deviates in varying degree from the 


TYPE O beautiful curves illustrated. The sam« 


TYPE I 
applies to the calculated and pub 


Top and side-mounted handwheel operator lished rangeability figure 
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Some of the factors which are re 
sponsible for these deviations are 
the change of pressure drop across 
the valve as loads vary; valve body 
contours; the ratio of valve port area 
to adjacent pipe area; and the loss 
through piping and equipment in re 
lation to losses within the valve 

While it is generally agreed that 
these factors affect the characteristi 
and rangeability of control valves, it 
iS not common practice as yet to ap 
ply them in the design or selection 
of valves for a given process con 
dition. However, being aware of these 
facts brings the term of characteristic 
and the 
commonly used into the right perspec 


t 
tive 


figures of rangeability as 


Application influences plug selec- 
tion: From a construction viewpoint 
the simplest plug is the single or 
louble-seated poppet or bevelled type 
It is used mostly for on-off service 
or Where a linear characteristic with 
limited rangeability is acceptable. Ap 
plications permitting narrow propor 
tional band setting (10°7) use plugs 
of this type quite successfully 

However, for processes requiring 
wide proportional band setting, the 
V-ported or contoured plugs with 
either linear or equal-percentage char- 
acteristic are used. The equal-per 
centage type used in considerably 
larger quantities than the linear type 
Undoubtedly, there is good reason for 
ich a preference as in terms of 
control loop engineering, the plug 
hould be tuned to the 
proce characteristic with the goal 
of obtaining tability at all 
loads. However, the equal-percentage 
plug should not be considered a “cure 


all 


characteristi 


equal 


A previously mentioned, the in 
fluence of the adjacent piping and 
process equipment upon the flow 
lift characteristic further favors the 
selection of the equal-percentage plug 
tends to change the 
equal-percentage characteristic in the 
lirection of the linear one. With the 
use of a lines plug under the ame 
onditions, the characteristics of an 
m-off plug would be approached 
which might result in undesirable sta 
Dility condition 


Phi nfluence 


Equal-percentage vs. linear plugs: 
Both equal-percentage and linear 
obtained wi 
sured type | 
double-seated 
F 9) are 
present due 
balance the 
of the m 
namely the 
an 
onsideration where main 


must be kept to a min 


This static 
to the 
required for assembly. However, even 
this can be avoided, again theoretical- 


unbalance is due only 
difference in seat ring area 
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louble-seated plug 


I and III, V-porte 


ly, with the use of piston-type plug 
which do not require 
Dynami 


ways present in any type 


unbalance 


eated plus 
have throw valuable 


this phase of valvy yperat 


mtoured 


‘ar or equal-percentape 


Which One to Use? The majorit 
f valve ure appear to favor the 
top and bottom guide: 
equal-percentage charact a 


standard inks ividual pecifica 


tions dictate otherwi Phere an 


outspoken 
d type 


E.qual-pers 
permitted VIdINg atistactory 
characteristic an ufficient clearance 
are available avoid rubbing under 
anticipated temperature and pressure 


conditions 


and I] emi-balanced; III, balanced 
II, contoured 


other 
feel differently about it. A chemical 


There are however who 


ompany peciti equal-percentage 
ontoured types up to and including 
inch size; V-ported plugs for size 
in. and larger Still other user 
ve standardized on the linear type 
There are no hard and fast rule 
overning polis election Phe wide 
preference for V-ported 


entape 


equal per 
plus can only erve a “ 
uide. The actual conditions of each 
application should be carefully ana 
lyzed and the type of plug elected 
which Vill best meet the require 
ment Since this not alway the 
manufacturer 
Their 
rangeability vari from 30:1 to 50:1 


V-ported plug valve 
nake all plug types available 
depending upon the characteristic and 
ipon the type of plug 

Stainless steel is preferred 

lug usually 15-5 
application where the 

iy medium i} highly abrasi' 
vhere the danger of corrosion exist 
under high pressure 
urfaces of both 
hould be stellited 
or other hard-facing material should 
Practice finds bronze trim 


particularly 


drop the eating 
plug and seat ring 


ne used 
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10 —Plug-stem connection 


to 150 psi drop tainle 
to 300 pai; 440 hardened 
teel up to 450) psi and 
ve the 
ed before 
and bottom puiding of 


latter figure 
preference 1 
rhe primary function of 
is to segregate the 
puiding function from the 
function of the 
ar at the plug 


plug, thu 
kirt, and 
time to prov de the ne« 
Alignment. Guide bushing are 
imperative for contoured 

The bu hings hould be 

than the pl 
a minimum of 100 Brinell hard 


iderabls harder ug 


ne rhe preference of users is even 
ly divided between the pressed-in and 
crewed-in type For both, advan 

ges and disadvantayes could be list 
ad rhe « ential point ; are that per 
fect alignment is achieved, the bush 


ngs stay put in service, and they 


in be « ily removed tor mainte 
nance 

The connection between plug and 

tem is another important detail be 

it has to be strong 

both longitudinal and tor 

ree without play. In addi 

tion, the connection hould 

easy reversibility in the field. These 


enough to 


permit 


qualification ire met by screwing 


the stem into the plug post and pin 
ning it near the end of the 
Ii 1O). Thi wems to be 


practice and if carefully applied rep 


stem 
general 
resents a simple solution 

The bonnet and stuffing box: Whilk 
lefinite standards exist for joints be 
tween body and pipe, there are none 
for bonnet and blind flanges even 
though they are part of the pres 
ure vessel 

Basically, the bonnet can be either 
crewed or bolted to the body proper 
Most specifications call for bolted 


I 
bla ner 
metal-t 
The latter has 
ave in that re 
if the flange is 
most valv f the bolted 

gaskets either the flat 
or enclosed type. It is often desirabl 
that the bonnet and blind 
be piloted in the body for 


metal ¢ 


Pherefore 
ty pe use 


flanges 
alignment 
The maximum clearance for such 
piloting is 
not to exceed .005 in 


pecified in some cases as 


The stuffing box, usually an inte 
xral part of the bonnet, is one of the 
critical components of the valve. Good 
design is predicated on a minimum 
of leakage and friction, and great 
advances have been made recently in 
this direction with the advent of 
Teflon (tetra Fluoroethylene) as a 
valve packing material 

Ths du Pont development has 
found wide use as a valve 
material becaure of its moldability, 
chem al 
inertne The use « Teflon pre 
clude the need for lubrication and 
depth of 


pac kit 4 


low friction qualitic and 


permits a reduction in the 
the tuffing box 
What is valve trim? Y: 
the plug and ea 
nto the cate 


Poday, trim is generally accept 
ne'uding all parts which ye 

lirect contact with the flow.ng m«é 
hilum (¢¢ of course, the body 
itself). This would include dis« eat 
guide bushings packing 


eludin 


retaining 
ring, packing gland and pgreare cage 

The body prope-, and mors pecifi 
cally its shape, is 
than any 
application 


perhaps influenced 
other part by 
which 


more 
requirements 
point more and more in the direction 





Meet the Author 


Wolff has for the 

been chief engineer 
livision Minneapolis 
Regulator Co., Phila- 
Iphia, Born in Berlin, Germany 
he received an M. E, in 1930 from 
the university at Darmstadt, Ger 
many. Later he obtained a doctor- 
ate in engineering through work 
performed at the Aerodynami 

tt 


Experimental station in Gottin 


n 
Following this Dr Wolff 
worked for many years in the 
aircraft industry in Europe and 
n the United States. He has been 
associated with the instrument 
control industry for the last 15 
years, and is a member of the 
American Society of Mechanical 
Engineers and the Instrument So 
ciety of America 





ure-Lemperature m er | pattern 
The body turbul 
ence and pre°sure like any 
other fitting or piece f ppe run 
We worry a great deal about valve 
characteristics, but we often fail to 
put sufficient emphasis on sound body 
design and its influence on these 
characteristics Plug 
curves are certainly influenced in ac 
tual application by adjacent piping 
and valve body contours have a like 
effect upon these characteristics 


characteristk 


What are some body considera 
tions? We know that chang.ng the 
direction of a moving part involves 
work which can be expressed in dol 
lars. It makes no difference whether 
uch a moving part is solid or liquid 
If we force a fluid through the tor 
tuous convolutions and passages of 
a conventional loubk eated body, 
changing the direction of flow every 
fraction of an inch, then we 

done. Instead of the 

reasonablk channe! 
fluid can follow under 
locities, the flucd 
thers 


harp corner 


channe 


ons usually 
ind turbulence 
done by the fluik 
] 


LOSS¢ 


Improper valve 

not only control t 
but also capacit ecially at 
higher differential pt 3. There 
must be a pre ure differential acros 
a control valve in order nake the 
valve function properly as part of 
the loop. However, this pressure drop 
hould be concentrated acrocs the 
variable orifice a 
eat ring and plug at all conditions 
and the loss in the body 

should only be a small fraction of 
such drop. This can be done by se 


represented by the 


passages 


lecting the 
ier valve port area 
age area or by | viding 
lined body designs t« ninimize po 
3.ble losses in é age due to eddy 


proper ratio between 
and body pa 


tream 


currents. If this expected 
characteristi 


btained 


nearly 


However, it might necersary t 
acrifice capaci ecaurs in order 
to obtain the above mentioned proper 
ratio of area the nner port must 
be of reduced siz his necessary 
the inlet and outlet area of 
any valve can not be greater than 
those of the adjacent pipe. Good flow 


because 


characteristics over a Wide range of 
lifferential pressures cannot be ob 
tained with inner port area equal to 
valve inlet and exit area. A control 
valve is not bought or sold on ca 
pacity alone 
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PETROCHEM-ISOFLOW FURNACES 
most efficient by any comparison! 


simplicity of design and construction 


The Isoflow Heater basically is a circular steel shell; this 
results in an explosion-resistant structure. The shell is lined 
on the inside with insulation and insulating refractories; 
this results in a wall with a zero air leakage and high 
efficiency. The vertical tubes are combined with integral 
convection tubes; this results in less headers in the heaters 
for complete cleanability. The integral radiant convection 
tubes and minimum number of headers result in a minimum 
pressure drop for a given velocity. The vertical tubes 
completely shield the walls resulting in low wall 
maintenance. The small number of headers in combination 
with the vertical tubes result in ease of cleaning and, if 
desirable, gang-cleaning of several tubes simultaneously. 
Individual burners, symmetrically spaced with relationship 
to the tubes, results in even heat distribution horizontally. 
The reradiant cone effects even heat distribution vertically. 


Segregated burners result in ease of firing and inspection 
greg g p 





of burners. These are some of the design features which 


place Isoflow Furnaces in a class of their own 


—most efficient by any comparison. 


More than 1150 are in operation throughout the world 

in the petroleum, chemical and allied industries forall 
processes and for any duty, pressure, temperature and 
efficiency and all Petrochem-Isoflow Furnaces are 
pre-emimently satisfactory. 


ee oe) in Size oo» CAP ACV 


Representotives: Bethichem Supply, Tulse ond Houston « Flogg, Brockett & Durgin, Boston - D. D. Foster, Pittsburgh - Faville- 
Levelly, Chicago - Lester Oberholtz, California - Gorden D. Nardin, Louisville, Kentucky  Turbex Equipment (o., Norberth, Pa. 











HORTON TANKS 
at the 








fhove: Two 5000-bbL. tank 
Horton Floating 

Slore acetone 

CHeTHIGS al Cs 


of lmeriwa BR 


Left: Ten evlindrica 
he misphe rical end 
are of hutane 


Texas petro 


in Bishop, Texas 


Chicago Bridge & lron Compan 
hown here for the Celanese Cor 
S30.000.000 petro-cheniy il pl 
his plant using convenient 

iral gas for raw material and 
w chemteals used in making ¢ 
Plasties, plus many other important « 

Chicago Bridge & Iron Compa 
facilities for designing. fabricatin 
steel plate structures for the petro 
When planning stee! pl ite work 


» (MMS tank 7 da P ] od 
olliee for estimates o1 quotations 


(Hib 


Roof insie ye used to store petrol 


CHICAGO BRIDCE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, ond GREENVILLE, PENNSYLVANIA 

Atiente 3 2103 Healey Building Detroit 26 1532 Lofayette Building Philadelphio 3 1630—1700 Walnut St. Building 
Birminghom | 1527 North Fiftieth Street Havana 402 Abreu Building Pittsburgh 19 3236 Alcoa Building 
Boston 10 1029-201 Devonshire Street Houston 2 2130 CBI Life Building Sen Francisco 4 1559—200 Bush Street 
Chicago 4 2114 McCormick Building los Angeles 17 1526 Generel Petroleum Building Seattle 1 1330 Henry Building 
Cleveland 15 2215 Midland Building New York 6 3310—165 Brocdway Building Tulsa 3 1620 Hunt Building 
REPRESENTATIVES AND LICENSEES 
Horton Stee! Works Limited, Fort Erie, Ontario, Compagnia Tecnico Industrie Petroli, Rome, italy 
Ateliers ef Chentiers de lo Seine Maritime, i Whessoe Limited, Darlington, England 
Constructions Metalliques de Provence, Arles-sur-Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
Chicago Bridge & tron Company, Lid., Apartado 1348 Caracas, Venervelo Comprimo, N. V., 21, Amstel, Amsterdam (c) Netherlands 

Sociedade Chibridge de Construcoes Avenida General Justo, 275, Grupo 306, Rio de Jeneiro, Brazil 








U.S. AROMATICS; 1951 CONSUMPTION 
AND PREDICTED CAPACITY 


MILLIONS OF LBS./YEAR 


WMA 


Ces C7Hg Naph 
BENZENE TOLUENE P-XYLENE O-XYLENE 


Aromatics from Petroleum 


Oil industry offers many synthesis and recovery 


processes useful for supplying pure products 


By D. S. MAISEL frol resident's Material Policy Commission 

Standard Oil Development Co SapOES "secures For Freeen 

that the most important chemical 

aromatic, Vv ime-wise, is benzene and that, fur- 

| ARGE-SCALE production of pure aromati thermore, consumption in the U. S. may under- 

4 hydrocarbons from petroleum is one of the go a 350°, increase over the next 20-25 vyvears 
most rapidly expanding petrochemical outlets The 19€5 figure, for example, 

today. Chemical demand for these compounds has about 24,000 b/d. It may give some perspective 

ed tremendously within the last ten years to note that benzene is the chief raw 


is equivalent to 


material 
t has exceeded the quantities which can be for the manufacture of such important products 
ered from traditional coking sources 8 styrene, nylon, phenol and aniline 

Faced with this situation, the petroleum in Toluene is, at present, largely used as a sol 
justry has been a logical place to look for quan ven I viation gasoline, Its chief chemical 
tities to satisfy current demands. Current con tlet for TNT i if course, a function of in 
sumption and estimated future capacity for the te nal lations. Recently, in face of an 
re important aromatics are shown in the chart : hortage, efforts have been made 
above. The 1950 rates were obtained from LS t evelop toluene 3 a benzene substitute. The 
Tariff Commission Reports 1955 predi productio f methyl styrene is an example 
vere based on Defense Production Administra Xylene 1ave also been used as solvents. The 


ym goals and the 1975 estimates were taken ley ypment of fibers such as terylene and Dac- 
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BENZ. / YEAR 


GAL 


FIG. sJenzene 


ron provides a 


market for para- 
about a projected 50.000 
1955 to 
756.000.000 Ibs. by 


The last « 


xylene of 
OOO Ib n grow 
1975 
jumn in the 
that naphthalene 
outlet in the 
anhydride, or its 
ortho-xylene, will probably 
the fu 


perhaps to 


indi 


finds 


chart 
which 
manufacture of 


cates 
i chief 
phthalic 
ubstitute 


possible 


undergo a large expansion in 


ture 
the 
internal 


Fortunately 
the modern 


development ot 
combustion en 
gine ha led to work by 
the oil indu 


quality. It 


intensive 


try to improve gasoline 
fortunate 
arbons are pre 
these gasolins 
have highly desirable o 
Thus 
ped n the 
techniques 


has also been 
hydro 


ingredients in 


that aromatik 
Triitiny 
blend 


tare ating 


and 
been 
better 


also 


there have 
quest for 
which have 


shown how to produce and recover 
When the 
pure aromatics exceeded that 
the know 


were available in 


aromati from crude oil 
need ft 
al from coal coking 
how and experience 
the petroleum industry to provide 


immense idditional amounts 


of benzene production 
Fig l 

demand has ex 
recently as 
benzene consumed 


is intriguing 
ww chemical 
pply As 
imount of 


1938 


in chemical outlets was only about 


30.000 000 vals. yt compared to about 


85,000,000 gals ivailable from coal 
tar 

When World War II started ben 
consumption rose rapidly until 
in 1943, it exceeded U.S. production 
by 30,000,000 gallons. The deficiency 
was supplied largely by imports from 
Europe. After the war, supply and 
demand were in a very balance 


until the conflict 


Zene 


tight 


tart of Korean 
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COAL TAR 
BENZ 


production and consumption 


when demand exceeded U. S 


production 


again 


A permanent supply increment was 
needed and petroleum has 
filled the gap. Starting in 1951 with 
little or no petroleum benzene, about 
130,000,000 gals./yr. will be produced 
by 1955. This represents a remarkable 
that it 


four 


obviously 


achievement in was possible, 


over a period of years, to de- 
ign and contruct units to 
50°, as much benzene as is 
the coking of 


million tons of coal per 


produce 
about 
obtained from 
than 100 
year 


more 


Synthesis Processes 


the 


was 


Obviously background for this 
developed 


interval of 


achievement 
lerable 
arliest 


over a 


const time One ol 
the «¢ 
matics fron 
the Nobel 


1885 


recovel! iro 
petroleum was that of 
Brothers in England in 


attempts to 


who set up and ran a small unit 
for making benzene by thermal crack 
ing of ude oil 
The stirrings of 
in the United States 
with World War I. The coal té 
dustry had been largely 
the U. S. prior to this 
flooding the country 
benzene up from 40c to 
toluene to $4/gal 


$1.20/1b 


fraction 

such an industry 
were asso 
neglecte 
time, but muni 


tion orders sent 
the 


$1.25, gal., 


price ot 
and 
rhenol to 

These fabulous prices 
the wildest 


touched <« 
explosion of chemical ac- 
tivity this country had ever seen. By 
1918 yearly production of toluene had 
risen to 22,000,000 gallons from a 2 to 
i million gal. prior to the war 

Three efforts were made to recover 
toluene petroleum. Each was 
based on developments in thermal 
cracking which had shown that gaso 
line vield and quantity would be in- 


from 





creased by cracking of crude oil frac- 


tions 

Dr. Walter Rittman of the 
of Mines proposed passing 
high boiling 
through metallic tubes at 
ture of 500-575° C. and 
250-300 psi. This process 
in an experimental 
burgh but never 
fully 


3ureau 
vapors of 
distillates 
a tempera- 
a pressure of 
tried 
Pitts- 


success- 


petroleum 


was 
plant it 


yperated 


A similar method naphtha 
known as the Hal] Process, was more 
successfully operated on a 
scale in 1918 at the 
plant in Bayonne 


The 


ever, 


using 


small 
Standard Oil 


how- 
Pe- 


cessful effort 

made by the General 
troleum Co. on the West C who 
obtained a 6% yield of toluene by 
severely cracking a naphtha fraction 
Two plants costing about $5,000,000 
were built at Angeles San 
Francisco with a total capacity of 
about 200-300 b/d but with the sign 
ing of the they never 
achieved full 


There five 
producing aromatics from petroleum 
1 Recovery from crude petroleum 
2 Dehydrogenation of naphthenes 
3- Ring closure of paraffins 
1 Cracking polymerization 
cyclization of aliphtatic hydrocarbons 
5 Alkylation of lower aromatics 


most su 
was 


ast 


Los and 


Armistice, 
production 


are possible routes for 


Aromatics may be re 
crude fractions. Ordinarily, 
centration of native 
in crudes and 
quires the expensive 


from 
con- 
low 


vered 

the 
aromatics is 
direct recovery re- 
handling of 
amounts of hydrocarbon 

several plants, however 

onstructed during World 
recovery of 

naphtha. Today 
hydrogenation of naphthenes are the 
chief source of aromatics from. pe 
troleum. Several 
published on technique 
or 1romatizing using 
cataly 3ts com- 
mercialization of pro s has yet 
taken place. Cracking of 
lecular weight paraffins is typified by 
the C ole Proce 
tics roduced by high 


large 
There were 
which were 
War II for 
toluene from virgin 


processes for the de 


been 


( lizing 


reports 


chromia 
higher mo 
wherein aroma 
tempera 
ture, lov SS cracking of gas oil 
This process operated in 
England but not inthe U.S. The 
alkylation 
tics, 1S important in 


process, 
compounds such as 
mene 


In the quest 
better quality \ 
velopments in petroleum refin 
set the stage for scale 
matics recovery from crude oil 
among these were 
lytic reforming of naphtha fractions 
It had been shown even before World 
War I that palladium or platinum as 
a catalyst would promote reactions to 
convert naphthenes to aromatics 
However, the earliest work 


ng have 
large aro- 
Chief 
t 


processes for cata- 


done at 


PETROLEUM PROCESSING, August, 1953 





Aromatics from Petroleum 





300° C. and 1 atmosphere pressure 
was marked by rapid and permanent 
deactivation of the catalyst 


Efforts to develop a selective cata- 
lyst which could be regenerated were 
finally culminated by the commercial- 
ization of the fixed bed Hydroform- 
ing Process using molybdena type 
catalysts at about the start of World 
War II. It may truly be said that this 
process marked the start of the mod- 
ern “aromatics-from-petroleum”  in- 
dustry Many 
the M. W. Kellogg Co., the Humblk 
Oil and Refining Co., the Shell De 
velopment Co., the Standard Oi] De- 
velopment Co. and the Standard Oil 
Co, (Indiana), were also active in 
this work 


companies, including 


The chief reaction which may lead 


ymatics production 1s as 


follows 


Ho s 
5 ta, 
> 
Ho’ “Ho H- 
Ho 


CgeHig —— Cee + 3H 


AwH-+49 Kk CAL 
A G= 53,700 -96 6 T 


This cas 
though the same 
form higher 
matics from 
thenes. Relationships for free en- 


ergy changes for the 


to benzene al 
mechanism would 
molecular weight aro 


corresponding naph 


dehydrogenation 

indicate 
condi- 
equilib- 
rium is overwhelmingly in favor of 

the aromatics. These 

borne out by published data on rela 


of naphthene to aromatic 
that, at usual hydroforming 
tions of about 900-1000" F 


conclusions are 


tively pure compound 


The fixed bed Hydroforming prov 
ess represents a compromise based 
on observations that carbonaceous de- 
posits rmed when producing aro- 
matics at low pressure could be elim 
nated by carrying out the 


o reaction 
in the presence of 


ydrogen, However 
the required pressures were sufficient 
ly high to reduce’ the 
naphthene conversion 


degree of 
Therefore, suf 
ficient hydrogen was used to drastic- 
ally reduce Under 
these conditions, the molybdena typ« 
catalyst remains active for a rela- 


tively long period of time 


carbon formation 


process is cyclic 


However the 


least 


two reactors are used 

allow continuous feed rocessing 
since one reactor must be regener 
ated by blowing with an air-purge 
gas mixture to burn off deactivating 
carbon while the other reactor is on 
stream, The usual cycle will range 
from 8-16 hours duration as regulated 
by an automatic electric 

t 


troller. A net amoun 


evele con- 


‘ 


ol hydrogen 
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Table 1—ASTM Standards, Aro- 
matic Hydrocarbons 


Nitration Grade 
Benzene Toluene Xylene 


Product 





about 800-1100 cu. ft./bbl.‘2) of feed 
depending upon hydroforming seve 
ity is produced, Because the dehydro 
genation reaction is endothermic, hy- 
droforming installations generally us¢ 
two reactors with an intermediats 
reheating furnace. This is an added 
complication but economically 


fied 


Although the 


justi- 


petus tor 


nitial im} 


hydroforming development had been 


‘ 


improvement for motor pé 

line, during World War II it was 
necessary to operate 
narrow-cut feed stock 
CC. cut or a narrow C_-C 


octane 


largely on a 
preferably a 

fraction to 
produce toluene and aviation gasolin« 
blending agents. 


The impetus given by toluene de 

mand during the last war gave risé 
to the construction of 15 plants for 
this purpose, having a combined de 

sign capacity of 14,135 b/d which 
might be compared to about 2200 b/d 
available from coal ta 


Kighty-one per cent or 11,425 bed 
of this capacity were based on hydro 
formate while only 19% or 2,710 b/d 
of capacity were based on virgin o1 
cracked naphthas. It has been esti 
mated(!) that production of all World 
War II TNT from virgin stock tolu 
ene would have demanded the pros 
essing of about one-third of the virgin 
naphtha produced in this 
that time 


country at 
Hydroforming allowed 
large quantities of toluene to be re 

vered from only a fraction of the 
naphtha which would otherwise hav 
had to be processed 


At the end of World War II, condi 
similar to World War I existed 
in that demand for toluene 
rapidly Most of the 
were either converted = to 


tions 
dropped 
hydroformers 
naphtha 
quality improvement service or shut- 
down. One very interesting exception 
to this was the 
Works, originally placed in operation 
in September 1941. This unit was pur- 
Chased by the Humble Oj] and Refin 


ing Co. several months after the war 


Saytown Ordnance 


and has operated continuously prox 
essing virgin naphtha for octane in 
provement, aviation blend stock pro 
duction and for the production of 
high purity solvents, Toluene (98-99%, 
pure), xylene (98-99°% aromaticity) 
a 95% Cc, aromati« 
90% C is 


factured 


fraction and a 
aromatic fraction are manu 


The period between World War II 
and the start of the Korean conflict 
was again one of development, Recog 


nizing the limitations of the fixed 


bed Hydroforming several 
alternate processes have been offered 
to the industry 


process, 


These are: 1) Fluid Hydroforming 
2) Platforming, 3) Atlantic Catalytic 
Reforming (Catforming), 4) Cyclo- 
version, 5) Hyperforming, 6) Houdi 
forming, and 7) Thermofor Catalyti 
Reforming 


With the successful use of the Fluid 
technique in catalytic cracking it be 
came apparent that application to re 
forming held great promise. The con 
tinuous and flexible nature of a Fluid 
process coupled with nearly isother- 
mal conditions are highly 


features during aromatics 


desirable 
synthesis 
As noted above, a Fluid Hydroform 
ing Proce using a regenerable type 
catalyst has been successfully devel 
oped, A 2000 b/d unit has been built 
by Pan American Refining Co. at 
Destrehan, La. and plans have also 
been made to construct at least three 
larger unit f this type with a total 
feed capacity of about 30,000 b/d 


Others of these 
lytic reforming processes utilize plat 
inum as a catalyst in a fixed bed 
Universal Oil Products and the At 
lanti« 


commercial cata 


tefining Co. have announced 
using platinum 
under conditions where regeneration 
Under selected = re 
action conditions the catalyst can be 
used for extended periods of up to 
two years deactivated 
catalyst is sold to reclaim platinun 
substituted 


catalyst 


proce ses 


ean be avoided 


Generally 


and a fresh charge is 


The use of platinum catalyst has 
developed rapidly within the last two 
to three vears. At the end of 1952 
for example, there were 17 Platform 
ing units in operation having a feed 
15,700 b/sdi6 


include other 


design capacity of 
These 


platinum-catalyst-based capacities 


figures do not 


In general, each of the recent: pro 
‘ represent a combination of con 
selective conversion 


ditions aimed at 


of naphthenes to aromatics to give 
improved operation over the original 
fixed bed Hydroforming 
World War II, The 
try has, therefore, 


Process of 
petroleum indu 
developed improved 


technique for pasoling 


R improvement 


which have also furnished a method 


or obtaining tremendous quantitic 


of aromatic hydrocarbons from per 


troleum, Egloff(7) ha for example 
eStimated that based on 1951 crude 
oil production in the U. S., 825,000,000 
gals of benzene, 1,650,000,000 gals. of 
toluene and about 2,500,000,000 pals 
of xylenes and ethylbenzene could be 
obtained by use of 
lysts 


reforming cata 


Recovery Processes 


In order to be useful for chemical 
hydrocarbon: 

Purities of 
generally specified (Ta 
products have very nar 


processing aromatic 

must be essentially pure 
96-99), are 
ble 1). The 


row boiling ranges, and they contain 
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Table 2—Benzene-Hydrocarbon 


Boiling 
point, °C. 


Compound 


Methyl he 
Methy 


65.9 


71.4 


50.75 45 


40.5 
50.6 
Ky 


Azeotropes 


Wt.-% of HC 
in azeotrope 
’ Yo 


0) 71.4 


Boiling pt., 
azeotrope, °4 
645.8 


77.5 
76.6 
2" 
75.2 


49.5 
12.6 


20.5 79.2 





Table 3—Boiling points of Naphthenes and Corresponding Aromatics 


Naphthene 


BP. oF. 
Aromatic 
Benzene 
Toluene 
Para-xylene 
1,2 


TM Benzene 





little or 
terials as 


no other unsaturated ma- 
evidenced by the acid wash 


specifications 


Whereas in coal tar distillates puri 
fication of 
simple 


aromatics is a relatively 
process sentially no 
type compounds are present, 
petroleum distillates are a mixture of 
many hydrocarbon types. The 
mati content of a feed stock 
production may range 
10% 
50-60% It 


since ¢ 
other 


aro- 

for 
from 
to generally no more 

would be difficult, 
probably impossible, to recover 
benzene from a moderately di- 
feed stream by distillation alone 
to the formation of azeotropes as 
shown in Table 2. The situation with 
regard to higher boiling aromatics is 
even mpticated in view of 
the increased number of hydrocarbon 
isomers present 


aromati 
as little as 
than 
and 
pure 
lute 
due 


more ‘ 


One classk 
which 


approach to the prob- 
incidentally formed the 
basis for the Rittman and other 
World War I processes, is to take ad- 
vantage of the greater thermal 
bility of aromatics versus 
or naphthenes. It is feasible 
not generally economic, 
verely an 


lem, 


sta- 

paraffins 
, although 
to crack 
fraction 
concentration. Any 
unsaturates may then be re- 
moved by acid treating 


The Catarok 
in England is 
procedure 


se- 
aromatic as a 
means of close- 


boiling 


Process, as practiced 
an example of this 
However, it should be 
noted that other by-products such as 
ethylene and propylene are obtained 
from this type process 


Other techniques for the large scale 
separation of “pure” aromatics were 
developed during World War IL. One 
very interesting approach was to take 
advantage of increase in 
point in converting a 
an aromatic 


an boiling 


naphthene to 


For example, as 
converting 
to toluene 
BP of 


shown on Table 3, 
such as MCH 
results in an increase in 
18° F., for 1, 4 dimethyleyclo- 
hexane the change is 25° F. Thus, 
by proper feed fractionation, it is pos- 
sible to produce highly concentrated 
aromatic fractions 


a naphthene 


If a virgin naphtha feed were frac- 
tionated to remove all native xylene 
and close-boiling hydrocarbons but to 
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include lower boiling xylene-formers, 
it would be anticipated that the 
xylene fraction of the hydroformat« 
would be quite pure. 

This was carried out at Baytown 
during World War II. Use of a closely 
fractionated 200-250° F. feed resulted 
in the production of a 95% pure “in- 
cidental” xylene fraction. Even when 
the end point was increased to 275° 
F’., the purity of the xylene was still 
90%. Up to 2500 b/d of xylene were 
produced thusly at Baytown during 
the war During postwar opera- 
tion, a similar operation was used to 
obtain high purity Cy) and Cy)» aro- 
matics by simple distillation alone. 


A similar process for benzene, 
which has been suggested by the 
Shell Oil Co. in several patents, would 
involve fractionation of a C, cut to 
exclude benzene plus close boilers but 
to include MCP, followed by isomeri- 
zation of MCP to CyC,, refractiona- 
tion to get a CyC, concentrate and 
hydroforming for the production of 
pure benzene 

Mention should also be made of the 
two-pass hydroforming process used 
by the Standard Oil Co. of California 
at their Kichmond, Calif. plant for 
wartime toluene production 

In general, however, 
large fraction of aromatics 
tion, hydrocarbon mixtures must be 
handled for recovery. Methods which 
have been developed resort to modi- 
fication of phase relationships so as 
to create circumstances selective to 
the separation of a desired material. 
They may be divided in four possible 
categories, ie.: 1) Vapor-liquid sys- 
2) Liquid-liquid systems, 3) 
Liquid-solid systems, and 4) Vapor- 
solid systems. Commercial applica- 
tions of the first three techniques 
have been developed 


for a very 


produc- 


tems, 


Vapor-Liquid Systems 


Assuming that deviations from per- 
fect gas law behavior are negligible, 
the vapor composition of a component 
Y can be related to its equilibrium 
liquid composition X as a function of 
pressure of the pure component at 
any desired temperature P, the total 
pressure v7, and finally a 
which is a measure of 
the liquid from ideal 


term, y, 
deviations of 
behavior. The 


term, y, is generally referred to 
“the activity coefficient.” 
(1) w7Y¥, ¥, X, P, 
(2) 7Y2 ¥2 X2 P; 
(3) (¥y/Y2) (X2/X,) al2 
(¥1 Pi)/ (y2P2) OF anm 
(yn Pu) /lY¥m Pm) 


as 


Generally speaking, as a component 
approaches 100% concentration its 
activity coefficient, as might be an- 
ticipated, approaches one. The condi- 
tion for azeotropy is that in which 
the ratio of y, P; to y2P2 is equal 
to one. 

It was also recognized that by the 
addition of selected agents, it is pos- 
sible to alter vapor liquid relation- 
ships in a desired fashion so as to 
obtain otherwise difficult or imprac- 
tical separations. The use of benzene 
to dehydrate alcohol has been prac- 
ticed for many years. An intensive 
investigation of such relationships 
has been reported in the literature 
As a rule, the addition of a polar 
hydrocarbon such as acids, alcohols, 
ethers, ketones, amines, phenols, es- 
ters, etc., were found to increase the 
relative volatility of a paraffin, naph- 
thene or olefin to an aromatic 


Extractive and Azeotropic 
Distillation 


Two processes, usually termed ex- 
tractive distillation and azeotropi 
distillation utilize these principles to 
recover pure aromatics. In an extrac- 
tive distillation shown sche- 
matically in Fig. 2, a solvent higher 
boiling than the feed is introduced 
near the top of the extraction tower 
Hydrocarbon feed, carefully fraction- 
ated, is fed at a point below the solv- 
ent feed tray. Prefractionation of the 
feed should be emphasized 

Calling the ratio of the 
coefficients of nonaromatic to aro- 
matic the “improvement factor,” any 
nonaromatic whose vapor pressure 
ratio to the aromatic is the inverse 
of the improvement factor will act 
in the presence of the solvent as 
though it boiled at the same point 
and cannot therefore be separated in 
the extractive distillation process. 


process, 


activity 


It may also be impossible to re 
move such a material by distillation 
of the crude aromatic due azeo 
trope formation. In this connection 
prefractionation of an aromatic in the 
presence of lower boiling hydrocar- 
which form minimum boiling 
azeotropes, is helpful for the extrac- 
tion step since the aromatic tends to 
be concentrated in a normally lower 
boiling hydrocarbon fraction. in the 
extraction tower, hydrocarbon azeo- 
trope is broken up and the normal 
volatility relationships increase the 
separation effect. 

teturning to the flow diagram, 
note that a section above the solvent 
feed tray is provided to knock back 
solvent from the overhead. This is 
more difficult than indicated by the 
boiling points of solvent and hydro- 


to 


bons, 
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RAFFINATE 


POLYMER 


FIG. 2 


carbon due to the abnormal liquid 
phase characteristics of these mix 
tures 

3ottoms from the extraction tower 
containing aromatic plus solvent are 
fratcionated in a stripper tower to 
separate an aromatic product and to 
obtain recycle solvent which is re- 
circulated to the extraction tower. A 
gmall portion of the solvent may be 
fed to a solvent rerun tower to re- 
move polymers which tend to form 
by reaction of unsaturates in the 
feed with the solvent 

As solvent concentration increases 
in the extractive distillation tower, 
relative volatility 
creases. Also as reflux ratio in- 
creases, better separation occurs. 
However, in an extractive distillation 
tower operating at a given solvent 
feed rate, increasing the reflux ratio 
may improve separation for a certain 
range. However, the relative volatil- 
ity is decreased and the point will 
eventually be reached where further 
reflux ratio increase will result in 
poorer separation. This point some- 
what complicates control of the ex- 


enhancement in- 


AROMATIC 


PARAFFIN 


FIG. 4—Phase diagram for 


ary system 
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Extractive distillation process 


CRUDE 
AROMATIC 


traction tower. It may, by a similar 
line of reasoning, be shown that for 
a given separation an optimum exists 
where solvent circulation rates are 
a minimum 

This process was used extensively 
during World War II for the recov 
ery of toluene and more recently for 
the recovery of benzene. Aniline, fur 
fural, phenols and cresols may _ be 
used as solvents. Generally, the crude 
aromatic requires finishing steps, 
namely acid or clay treating and re 
running. These steps will be dis- 
cussed later 

It is, however, possible to produce 
nitration grade products directly by 
extractive distillation provided the 
feed stocks contain little or no un- 
saturated aliphatics and _ provided 
very careful feed fractionation be 
employed. Overall recoveries of 90 
95% and crude extract purities of 
96-99% can be obtained by this 
process. 

In some cases, especially if a rela- 
tively pure concentrate is available, 
it mav be desirable to use a solvent 
generally called an entrainer, which 


FIG. 3 
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RAFFINATE 


CRUDE 
AROMATIC 


Azeotropic distillation process 


will be carried overhead. Fig. 3 shows 
a simplitied diagram tor Sucn a prov 
CSS 
Methanol and methyl ethyl] ketone 
water were used in two toluene re 
covery plants during World War II 
These units were operated by Mag 
nolia Petroleum Corp, at Beaumont 
Texas, and Standard Oil Co. of Cal 
ifornia at Oleum, Calif., respectively 
Basically, the same principles dis 
cussed in extractive distillation ap 
ply to distillation. The 
presence of a third component 
changes volatility relationships in a 
desired manner. In this case, how 
ever, the solvent is taken overhead 
with the raffinate as an azeotrope 
Heat requirements to vaporize the 
solvent will be high if the feed is 
dilute in aromatics. In addition, some 
means must be provided to break the 
hydrocarbon-solvent azeotrope. Tech- 
niques such as phase separation by 
cooling or water extraction followed 
by distillation of the water extract 
to recover recycle solvent may be 
used. One advantage of this tech- 
nique over extractive distillation lies 


azeotropic 


+ POLYMER 


FIG. 5—SO.,, extraction of 
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=H20 


AROMATIC PROD 
4 
| 
| 
| 


= PRODUCT 
TO FINISHING 


STRIPPER 


EXTRACTOR 


—_—— 
ma! 


REFLUX 5 ! 
| A SOLYENT 
. RERUN 

} 


> POLYMER 
FIG. 6—-UDEX extraction unit FIG. 7 Arosorb process 


in the absence of a polymer or sludge volves those steps necessary to re fractionation to obtain individual aro- 
problem in recycle solvent cover solvent, wash oil, raffinate and matics 
aromatic products from these mix This 

Liquid-Liquid Extraction tures. As might be anticipated, the 

cost of recovering solvent is an ap 
preciable portion of the total operat 


process has had very rapid 
commercialization and several units 
for the recovery of benzens toluene 
system, it is possible to separate aro and xylene are in operation or con- 
matic-non-aromatic mixtures by pro ing cost of units of this type struction. High recoveries, 95-997, at 
viding for the presence of a second Another liquid-liquid process, the high purities, 96-99°; have been 
liquid phase which would be selective UDEX process, is shown in Fig. 6 claimed 
for either of the components The system is a conver tional extrac 

The use of SO. was suggested at tor-stripper combination. Feed need Solid-Liquid Process 
an early date when Edeleanu in 1907 not be closely fractionated before ex 
described his process for refining traction and several aromatics may 
kerosine by use of liquid SO. to ex be recovered simultaneously, as for 
tract aromatic compounds. During example, benzene-toluene and xylene 
1930 a continuous plant charging Liquid-liquid systems have this ad 
7000 b/d of kerosine distillate was vantage over extractive or azeotropik 
in operation. One plant, the Baytown distillation 
Ordnance Works was the only plant A mixed glycol-water olvent regeneration of the gel when satu- 
which had adapted this process to used in the UDEX process. The ex rated with aromatic, Sun uses a suit- 
recovery of pure aromatics An traction tower is operated at a higher able desorbent which would leave the 
important problem is to overcome pressure than the stripper tower, the bed ready for charging after the de 
limitations in purity, as a result of pressure being regulated so that the orption cycle. It has been possible to 
phase relationships bottom of the stripper tower is at achieve this using another hydrocar 

Fig. 4 depicts a typical aromati the same temperature as the extrac 
(toluene ) paraffin solvent (SO.) tor tower. This eliminates the costly 
phase diagram heating and cooling of solvent which 

The inverse lever rule states that would otherwise be required 
if mixtures | and 2 are mixed, the 
resulting composition will lie on a 
itraight line between 1 and 2, ic 


As an alternate to a liquid-vapor 


The only commercialized example 
of this type process is Sun's Arosorb 
Process based on silica gel extrac 
tion It is the outgrowth of suc 
cessful use of silica gel adsorption as 
an analytical method for separating 
organic compounds. In place of costly 


bon, (preferably an aromatic con 
centrate) of different boiling range 
than the aromatic being recovered 
Despite the fact that the aromatic 

In addition, it is possible to over being recovered may be adsorbed 
strip the recycle solvent and use the more strongly than the desorbent 
makeup water for solvent recovery liquid, it can be removed since its 
from the raffinate phase. Further- concentration is zero in the desorbent 
more the solvent is noncorrosive phase 
nontoxic and relatively stable and The 


pt $, Whore distance from 1 will 
be determined by the relative quan 
tities of 1 and 2 


' scheme used is a cyclic opera 
By a similar reasoning it can be 


possesses good density differences 
shown that the maximum purity ex Another 


tract will be that formed by the in 
tersection of the line through the 


tion, as shown in Fig. 7. The charge 
feature of this process is a is fed to the adsorber until the gel 

is perhaps 50-70, saturated. At this 
wlvent point, tangent to the phas« Point, dezorbe nt is added, and feed 
diagram. with the binary line aro is cut off. The effluent from the col 
on ; The aromatic product may require umn first consists of charge non 
“e semeve Ge ve acid or clay treating followed by aromatic plus desorbent, then aro- 


special type tray design for the ex- 
tractor. Details of this tray have not 
been disclosed 


matic-paratfin 


maining impurities, a second extrac 
< matic plus desorbent. An_ interme 


diate band may be recycled to the 
feed if necessary. By simple distilla 
tion the feed aromatic and non-aro 
matic can be readily separated from 
desorbent which is recycled 


tion or wash cep can be employed 





to replace the lower boiling paraf 
fins with heavy paraffins in th Table 4—Benzene Recovery Facil- 
kerosine range ities in the U.S. 

Thus, fresh feed (see Fig. 5) is (neiiitan ent. /ve.) 
contacted with SO liquid The ex ext. dist 1 dex Arosorb 
tract, containing 70-90°) aromatic on Works Wari Care must be taken to protect the 
a solvent free basis, is then washed , plannes ; 7.5 gel from deactivation. This means 
with high boiling paraffins to re a Ess : er A, - careful drying of feed and removal 
move the lower boiling non-aromat yr. planned acity in 1955. of other gel poisons. In addition, the 
ics. The remainder of the process in problems generally associated with 
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fixed beds, namely, 
eration and liquid distribution are 
also present. A very interesting ad- 
vantage is that a silica gel 
could be used to 
over a very wide 
lar weights 


intermittent op- 


process 
recover aromatics 


range of molecu- 


Comparison of Processes 
Published 
1955 


zene will be 


data indicates 


130,000,000 


that by 
gals. yr. of ben- 
produced from petro 
leum. Information on the techniques 
to be used for the recovery of 96 
500,000 gals. ‘yr. of this total is also 
available and is summarized in Ta 
ble 4 

It is difficult to 


similar figures for toluene 

town SO» unit with its wartime ca- 
pacity of 72,000,000 gals./yr. (4700 
b/d) of aromatics produces substan 
tial amounts of extracted toluene, and 
an additional 10 to 20,000,000 gals. of 
new extraction equipment has 
announced 


more pick out 


The Bay 


been 


Finishing Operations 


Finishing operations are necessary 
before extracted aromatics can be 
brought up to specifications. In par 
ticular, the acid wash specification is 
difficult to meet. Dunn and Leed 
holm''*) have shown that as little as 
2/1000 vol.-"% of cyclopentadiens 
1/100°% methyl pentadiene, or 0.1 
vol.-©> of cyclohexene can be toler 
ated for an acid wash color specifi 
cation of 2 

Generally, it is necessary to take 
crude treat with sulfuric 
acid and caustic wash and rerun to 
insure meeting wash specifica 
tions. The type and severity of treat 
ment depends on material 
Aromatics from virgin stocks need 
little if any treatment while cracked 
feed yield crude aromatics 
which may require 98°7 H.SO, treats 
of 20-30 Ib. bbl Considerations of 
contacting efficiency 
perature and 
acteristics are 


aromatic 
acid 


source 


stocks 


reaction tem 
sludge settling 
important to 
during 


char 
keep 
aromatic losses 


a minimum 


finishing at 


Separating Aromatic Isomers 


Recovery of benzene or toluene re 
sults in the production of a product 
of sufficient purity to be suitable 
for chemical processing. In the 
of C aromatics, however, the pres 


Cast 


ence of isomers complicates this pic 
ture. For example, so-called “nitra 
tion grade xylene is a mixture of 
several isomers. For the manufacture 
of chemicals such as Dacron, phthalic 
anhydride and styrene, pure 
are required 

In 1951, fully 85°? of the 
gals. of refined mixed 
duced in the U. S 
leum. 


isomers 


75,660,000 
xylenes pro 


came from petro 


Ortho-Xylene 
Ortho-xylene can be obtained from 


solvent xylenes by superfractionation 
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5—Physical Properties of C. Aromatics 


Compound b.p. °F 


Ethylbenzene 277.1 


Para-xylene 


Freezing 
pt., OF 
1 


Katio in 
reformate 
on 
+ 55.9 

4.2 
l 





Table 5 shows physical properties of 
the four Cy. aromatic In any 
xylene concentrate it is obvious that 
the higher boiling ortho-xylene isomer 
can be concentrated by distillation 
Ortho-xylene, when oxidized, gives 
phthalic anhydride and, hence, can 
be used in place of naphthalene. (Se¢ 
discussion below.) 

At least one petroleum 
Oronite, is producing ortho-xylene 
for conversion to anhydride by this 
method. As 1945, this 
plant had a capacity of 3500-4000 
tons ‘yr. of anhydride 

Although the theoretical yield from 
ortho-xylene exceeds that from naph 
thalene, in actual practice about 8&0 
85°; of the yield from naphthalene 
is obtained. Other petroleum 
panies have, from time to time, of 
fered ortho-xylene for sale It has 
been estimated that at least thre« 
producers could make 50,000,000 
Ibs./yr. of anhydride from ortho 
xylene on short notice if the raw 
material were available at an at 
tractive price 


tomers 


company 


designed in 


com 


Para-Xylene 


teferring again to Table 5, 
xylene has a much higher 
point than the other xylenes 
ery by crystallization is a very evi 
dent choice. This material is in cde 
mand for Dacron processing by con 
version to terephthalic acid. The 
Humble Oil & Refining Co. has an 
nounced plans to supply 25,000,000 
lbs./yr. from a new plant at Bay 
town, Texas scheduled for 
in mid 1953. In addition 
been supplying 


para 
freezing 


Recoy 


operation 
Oronite has 


some para-xylene for 


Dacron manufacture during the past 
Several years. A two-stage crystal 
lization process to boost purity from 
the xylene mixture to 95¢% has been 
Suggested temoval of ortho-xylene 
gives a higher concentration of para 
xylene in the crystallization feed with 
attendant simplification and improve 
ment of recovery and purity 


Meta-Xylene and 
Ethyl Benzene 


Meta-xylene has been suggested as 
a feed stock for isophthalic acid pro 
duction 
have 


However, no large scale uses 
developed. Ethyl benzene for 
styrene manufacture is a distinct pos 
sibility but recovery of the necessary 
purity has not been economic to date 


Naphthalene 


Today, large quantities of naph 
thalene are converted into phthalic 
anhydride by oxidation in the pres 
ence of a suitable catalyst. The mar 
ket for naphthalene resembles some 
what that for benzene in that pro 
duction is tied to coal coking opera 
tions. Following the pattern for ben 
zene, petroleum might be used as a 
base for additional supplies 
chemical demand may soon outstrip 
recoverable quantities from coal 

In Some however, the 
naphthalene pinch is not 
that for benzene 

However, in the long run it is clear 
that either naphthalene or naphtha 
lene substitutes must be produced in 
future 
The 1975 requirement has been esti 
mated at 3,720,000,000 Ibs.‘yr., a 7 
fold) expansion 1955 


since 
respec ts, 


SO tight ans 


even larger quantities in the 


over even the 
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Aromatics from Petroleum 





figvure Naphthalene recovery from 
petroleum has not yet been attractive 

The boiling point of naphthalene 
(420° F.) places it outside most re- 
formate ranges. Hence, the reformates 
contain relatively little naphthalene 
Presumably large amounts of naph- 
thalene are found in catalytic heating 
oll at dilute concentrations. Although 
the petroleum industry has probably 
looked at naphthalene recovery, there 
has not been a sufficient incentive 
for commercialization of recovery 
methods 

Perhaps coal hydrogenation may 
supply additional naphthalene in the 
future Methyl naphthalene is an 
other good possibility 


Higher Molecular Weight 
Aramotics 
In the field of aromatic separation; 
benzene, toluene, and some xylenes 
or naphthalenes have been segre 
gated in large quantities for commer 


cial processes. However, other Cy and 
C;o aromatics have been of interest 
in recent research and development 
studies. It is also reasonably certain 
that if any appreciable demand de- 
velops, separation of the pure com- 
pounds from reformed stock is a 
definite possibility. 

Present information indicates that 
methylethylbenzene or trimethylben- 
zenes can be isolated in relatively 
high concentration by distillation 
Durene (1, 2, 4, 5 tetramethyl ben- 
zene) can be recovered by crystal- 
lization. Large quantities of indan 
(2, 3 dehydro-indene) methyl-indan, 
isodurene, ete., are also available in 
reformed stocks. No commercial sepa- 
ration of these materials has been 
disclosed, but they also remain in- 
teresting possibilities 
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Do You Know These Words? 


By B. H. WEIL 
Manager, Information Services 
Ethy! Corp. Res. & Engrg. Dept. 

Detroit, Mich. 


A regular department intended 
to help administrators and oper- 
ating men alike keep abreast of 
technical names and processes in 
the petrochemical field. 


Trichlorophenol and 
Trichlorophenoxy Acetic Acid 


TRICHLOROPHENOL, pronounced 
“try-klo-row-fee-noll,” and its deriva- 
tive, TRICHLOROPHENOXY ACE- 
TIC ACID, pronounced “try-klo-row- 
feh-nox-ee ah-sea-tik ass-id,” are pet- 
rochemicals by virtue of their deriva- 
tion via intermediates from benzene, 
which is now being extensively pro- 
duced from petroleum via catalytic 
reforming of naphthas, In both cases, 
what is known as the 2,4,5-trichloro- 
isomer is the one of specific interest; 
it is from this fact that the latter 
chemical derives its commercial name 
of 2,4,5-T. Incidentally, isomers are 
chemicals having the same number 
and kind of atoms in their molecules, 
but in different arrangements; for 
example, there is a 2,4,6-trichloro- 
phenol 

Having the formulas Cl,C,H.OH 
and Cly,Cy,H.OCH.COOH, respectively, 
these chemicals are solids which can 
be dissolved in commercial solvents 
2,4,5-Trichlorophenol is of commercial 
interest as a fungicide; it can be used 
to protect textiles, leather, and glue 
against bacterial decomposition, 
molds, and decay. 2.4,5-T, in turn, 
is finding an increasing market as a 
herbicide a killer of weeds and 
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woody plants. Formulations contain- 
ing this acid or its esters are effec- 
tive against mesquite, poison ivy, pol- 
son oak, barberry, and brambles. 

One method of obtaining both pet- 
rochemicals is the cracking of the 
“waste” isomers (those without in- 
secticidal value) produced in the ex- 
traction of lindane (the gamma 
isomer) from commercial benzene 
hexachloride (itself an insecticide as 
a mixture of isomers, due to its lin- 
dane content). This produces, among 
other compounds, 1,2,4-trichloroben- 
zene, which can be reacted with 
chlorine to yield 1,2,4,5-tetrachloro- 
benzene. In turn, this can be hydro- 
lyzed (reacted with water) to yield 
2,4,5-trichlorophenol. To obtain 2,4,5- 
T, finally, the sodium salt of the 
phenol is reacted with chloroacetic 
acid. 

These new fungicides and herbi- 
cides are important enough to war- 
rant such multi-step syntheses, es- 
pecially since the above-mentioned 
series makes another process (lin- 
dane extraction) more economic 
They are another reason why the de- 
mand for petroleum-derived benzene 
continues to increase. 


N-Butanol 


n-BUTANOL, also called normal bu- 
tyl alcohol, is today a true petro- 
chemical, since its former method of 
synthesis—_fermentation of agricul- 
tural materials—no longer controls 
the market. Pronounced “n-beu-tah- 
noll,” it is a water-white liquid, with 
a wine-like odor, slightly lighter than 
water in unit weight, which freezes 
far below the freezing point of water 
and boils at a temperature slightly 


above it. Its formula is CH,CH.CHy, 
CH.OH, and it has long been a basic 
industrial solvent and a raw material 
for other solvents and plasticizers. 


The usual commercial synthesis of 
n-butanol is based on avetaldehyde 
(CH,.CHO), which itself is currently 
being produced from ethyl alcohol 
(from petroleum ethylene), by oxida- 
tion of LPG, or from acetylene (pro- 
duced by pyrolysis or partial oxida- 
tion of natural or refinery gases) 
Two molecules of acetaldehyde are 
condensed to form aldol, which is 
then dehydrated to crotonaldehyde; 
the latter is hydrogenated to yield 
the alcohol. This substance is also 
produced as a co-product in the oxi- 
dation of LPG and as a by-product 
in the Synthine (Fischer-Tropsch) 
synthesis of gasoline from natural gas 
or coal. 

n-Butanol and its chief derivative, 
n-butyl acetate, find their main use 
as solvents for lacquers, resins, and 
countless materials. Other important 
derivatives include dibutyl phthalate, 
other plasticizers, and “butylated” 
urea and melamine resins. Quanti- 
ties are also employed in other chemi- 
cal syntheses. 

While the 1953 production of n 
butanol may not exceed the 1944 out- 
put, 80° of it will be synthetic in- 
stead of the 25% produced in the ear- 
liér year. n-Butanol may not face a 
greatly expanding market, for it 
competes with other solvents and 
plasticizer materials, but its syn- 
thesizers have been able to take ad- 
vantage of fairly steady, low mate- 
rial costs to drive from the market 
fermentation butanol manufacturers 
who use high-priced corn and mo- 
lasses. Here again, petroleum as a 
chemical raw material is taking over 
a field formerly dominated by an 
other source 
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Use the free air to make your own 


LOW COST OXYGEN and NITROGEN 


_ 


2-in-1 Tonnage 
GENERATORS aaq 


Standard models with 
oxygen capacities to 
1000 TONS PER DAY 

Nitrogen capacities larger 





A typical Air Products Tonnage Oxygen-Nitrogen 
Generator in operation since February, 1951 Oxy 
gen capacity, 450 tons per day 


AIR PRODUCTS TONNAGE GENERATORS for oxy 


gen, mitrogen unlimited! Standard models 


. 4 7 , oe 
w specially designed. High or low pressure ee - ms urit 
ycles according to requirements. Generators . 


for production of oxygen and nitrogen, gas 


w liquid, in virtually any quantity, of any 
purity and at any pressure 


AIR PRODUCTS HIGH-PURITY GENERATORS stash 


xygen costs and inert gas costs. Make 


porn wi one werent prose super OA EY 


n and nitrogen simul 


ily. Make what you Capacities to 12,000 cubic feet per hour 


NITROGEN to 99.99% Purity 


What are your requirements? Write to Capacities to 36,000 cubic feet per hour 
AIR PRODUCTS, INCORPORATED 
Dept. L Box 538, Allentown, Po 


Air Products 


INCORPORATED 


OXYGEN-NITROGEN 


GENERATORS 


t gen hquid oxygen 


) Specialists in Gas Separation by Low-Temperature Processes 
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LIQUID XYLOL DRYER capable of handling 96 gpm at 


135 psig and 100° F., 


GRANULAR DESICCANTS FOR 
Drying Liquids by Adsorption 


By WESTON E. SMITH, C. M. Kemp Mfg. Co. 
and MAX LEVA, Consulting Engineer 


L SE of solid adsorbents, such as 


granular desiccants, offers an 
economic method for removing water 
from liquid hydrocarbons where high 
purity is desired and water content 
is relatively low. It is of particular 
value for many organic liquids in the 
petrochemical industry 
Among liquids which can be dried 
with good results are benzene, 
toluene, xylene, cyclohexane, butane, 
propane, trichlorethylene, freon 11 
and 12, methyl chloride. To this list 


may be aded many others, such as 
pentane and straight-chain hydrocar- 
bons through the gasoline, kerosine 
range, on up to lube oil, and includ- 
ing animal and vegetable oils 

Moderate 
tained with the esters, such as ethyl 
acetate, butyl acetate, some alcohols, 
and pyridine. Liquids such as ace- 
tone, alky] halides, acetyl halides and 
ammonia may not at present be dried 
by solid adsorbents 

It should not be stated categorical- 


success has been ob- 


uses activated alumina as a desiccant 


ly that this latter class of liquids will 
never be dried by solid adsorbents 
There is considerable evidence that 
the results of a drying installation 
are quite dependent upon the kind 
of adsorbent used Present-day 
knowledge of the mechanism of liquid 
drying by adsorption is not suffi- 
ciently complete to make definite rec- 
ommendations so far as this liquid 
class is concerned 


When we speak of “liquid drying’’ 
we are exclusively concerned with the 
removal of relatively small quanti- 
ties of water from liquids that are 
usually of the organic type 
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SOLUTION 
In many organic liquids wat s F PHASE 
c hq ater | SINGLE datos TEMP. T- 
infinitely soluble: that is, their water SOLUTION DISPERSED 3 
WATER CONTAINS 

content may vary from a trace PHASE AT 


y SOLUTION LESS WATER 
almost 100°; Examples are some of TEMP. T) aT ig 9 


the alcohols acids acetone and 
others tegardless of temperature 
these liquids when mixed with any WATER PHASE 
quantity of water will appear entire (TEMP. Ty 

ly clear and the water will not sep 
arate, regardless of how low a tem 
perature we may consider 


SOLUTION AT CONDITION eltthi oe). my Vaae). site). elit ie). my Varae. site). 
A” (Fig. 2 A” CLOUD POINT C’ 2 PHASES 


In contrast, there are by far more 
organic liquids in which water is 
only sparingly soluble; moreover, the 
water solubility will depend on tem 
perature—being higher at high and 
lower at low temperatures 


FIG. 1 Solubility relationship of water in liquid, with respect to temperature 
cloud point, and separation into separate phases 


At a definite temperature, there 
fore, an organic liquid may be sat 
urated with water, and if we lower 
the temperature, some of the water 
will separate out and will eventually 
form a separate layer When this 


WATER IN BENZENE 
\B. WATER 


happens we are accustomed to Say 

that we have two separate phases, a 

water phase and a liquid phase. The . 100% HUMIDITY 

latter is actually a solution phase 2 CURVE FOR 

(though WATER VAPOR 
IN AIR 


since it still contains some 
less now) water dissolved 


These conditions are clearly indi 
cated in Fig. 1, where sketch “A’ SOLUBILITY CURVE 


represents a liquid of certain water OF WATER (IN BENZENE) 


content Referring to Fig. 2; as we CLOUD POINT 
lower the temperature along path WITH RESPECT 

A-B”, we finally arrive at the water TO "A DEW POINT 
solubility curve (point “B") and at WITH RESPECT 
this stage water will begin to sep —* 
arate as a cloud eB 


Upon still further lowering the 


temperature, we follow along the eee 
course of the water solubility curve : 


! ' ‘ 

) VERTICAL DISTANCE A-D 1S A MEASURE 

| OF WATER (MOISTURE) PRECIPITATED 
T3! DURING COOLING 


and may arrive at a point “C"’ where 
sufficient water has separated, to 
consolidate into a second phase 


As seen in Fig. 2, the temperature 
at which water separates from the 
( ‘ é oO oO a cloud 1s 
aes mel odio nA Reecetheg Analogy between liquid and gas drying 
ture at which moisture will separate 
out from the gas saturated with 
water vapor. In the latter case, we all competitive with these other usually will save heat, it necessitates 
call this the dew point. When speak- methods of dehydration as long as additional equipment to separate the 
ing of liquid systems, we call the the water content of the liquids to third component from the system. It 
dewpoint the “cloud point” be dried is high is in such cases where liquid drying 

Returning to the definition of liquid When the water content is small. represents a distinct saving 
drying, it does not matter whether however, liquid drying is in competi 
relatively small amounts of water tion with distillation and in most How Much Water Is Removed? 
are removed from a liquid which will cases the economics favor liquid dry- A few typical water solubility data 
dissolve water in all proportions or ing Consider, for example, the ré 
from another that will only permit moval of small amounts of water 


a sparing solubility from benzene. If this were done by 


in some organic liquids are given in 

Fig. 3. These curves represent con 

ditions of water content and temper 
When substantial quantities of traight distillation—since benzene ature at which the liquids are alway 

water are removed from a liquid boils at a lower temperature than aturated 

the operation is no longer a drying water it would be necessary to 

operation In these cases it is usual evaporate the great bulk of benzene “ 


Considering for instance benzene 
ve find that it is capable of holding 
ly iccompanied by distillation § or to render it anhydrous 0.15% of water at 120°F.; whereas 
evaporation With relatively large This would require a large amount } ‘it can hold only 0.05% If 
quantities of water to be removed of heat and considerable heat trans we start with a saturated solution at 
the investment in adsorbent and fer and condensing’ surfaces In 120 F. and slowly cool it to 60°F 
equipment would soon become exces- practice, where such a case prevails water will, therefore, precipitate out 
sively high and render water removal a third component is usually added and the solution will eventually clear 
by adsorption uneconomical For to the system that modifies the vola- up when the water has settled out 
this reason, liquid drying is not at tility relationships Whereas thi Continuing, and considering one 
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Typical water solubility data in organic liquids, in comparison to 


humid air 


cu. ft. of the liquid saturated at 120° 
F., this will weigh about 55 Ib., of 
which 0.0825 Ibs. represents water 
and 54.9175 Ibs. anhydrous benzene 
At 60° F. this quantity of benzene 
can hold only 0.0275 Ib. of water and, 
therefore, by cooling we are remov- 
ing 0.0825-0.0275 0.0550 Ib. of 
water 

Comparing this with air saturated 
at 120° F. and cooled to 60° F., we 
would find that from one cu. ft. of 
saturated air we would remove only 
about 0.00525 Ib. of water. Thus, on 
a volume basis, it would appear that 
more water is being removed from 
the liquid, On a weight basis, how- 
ever, the reverce is true Fig. 3 
shows clearly that the water holding 
capacity of air is considerably great- 
er than that of organic liquids 

Solubility data are most frequently 
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expressed in parts per million (ppm) 
of the anhydrous liquid. Thus a 
water content of, say, 0.1% is very 
nearly equal to 1000 ppm. 

It is of interest to point out that 
in liquids in which water is infinite- 
ly soluble we do not have a cloud 
point at ordinary conditions of con- 
centration. 

This situation does seem different 
from the gas-weter vapor system. In 
reality it is not, however, as could 
be shown from considerations of the 
total pressure. Nevertheless, for our 
practical considerations we must 
speak in terms of ppm only and not 
cloud points when we consider liquids 
which will dissolve water in all pro- 
portions 

Why Dry Liquid? 


There are many reasons for dry- 


ing liquids. Some of the more im- 
portant ones are listed below. 


Corrosion: Water has been recog- 
nized as the cause of corrosion in 
pipelines which carry gasoline ani 
other hydrocarbons. Owing to tem- 
perature changes, water will precipi- 
tate out and cause severe pitting and 
scale formation. This action is es- 
pecially pronounced in presence of 
small quantities of air. The scale 
will collect in and near bends and 
seriously reduce the efficiency of the 
line. Corrosion is also a frequent 
trouble in refrigerant systems, where 
freon and methyl chloride is used. 
The trouble may be overcome by de- 
hydration of the liquid, 


Freeze-Ups: Small amounts of 
yater in hydrocarbons such as gaso- 
line, compressed gases such as pro- 
pane, butane, etc.; and refrigerants 
like freon and methyl chloride may 
lead to difficulties due to line freeze- 
ups. 

Chemical reactivity of water: 
Water, being chemically very active 
in some instances, will interfere with 
numerous chemical reactions. Tol- 
uene, used for nitration should con- 
tain less than 10 ppm of water. 
Another example is the alkylation of 
ethylbenzene, which must be dried 
very carefully if the alkylation cat- 
alyst, in this case AICl,, is not to be 
hydrolyzed and rendered ineffective. 
Anhydrous hydrocarbons are also 
needed for the production of synthet- 
ic rubber. 


Water in solvents: Solvents that 
contain smal] amounts of water are 
definitely inferior to dry solvents. 
Solvents when used in enamels must 
be carefully dried if “blushing” of 
the surfaces is to be avoided. 


Lube and transformer oll: It has 
been observed that the lubricating 
qualities of lube oils are seriously 
impaired when the oil contains small 
traces of dissolved water. The dis- 
solved water will affect the surface 
tension and materially reduce the 
film strength, which is reflected in 
increased engine wear. Oil drying 
is well justified. Oils are also used 
in transformers. Presence of dis- 
solved water decreases the dielectric 
constant, causing current leaks. Pres- 
ence of dissolved water also causes 
gum formation which may be pre- 
vented by oil drying. 


Which Liquids May Be Dried? 


Generally, it may be stated that 
all liquids which fulfill the following 
three requirements may be dried by 
solid adsorbents 

1. No chemical reaction must oc- 
cur between liquid and adsorbent, 
and thereby either consume or mod- 
ify the adsorbent. (Example: strong 
acids and alumina.) 

» 


The liquid must not contain such 
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groups in its molecule that are ad- 
sorbed, preferentially to water. (Ex- 
ample: many alcohols, containing the 
OH group). 

3. The liquid must be free of for- 
eign constituents that will either 
block or “poison” the active surface. 
(Example: sulfur compounds with 
free air.) 


Specific examples of liquids which 
may be dried were given above. Erf- 
fluent water content in the dried 
liquid will depend on the type of 
adsorbent used and the contact time 
between liquid and solid, which is 
dependent on the design of the equip- 
ment. Experience has shown that 
the following limiting moisture con- 
tents may be reached quite easily: 
gasoline—30 ppm, to!uene—10 ppm, 
benzene—4 ppm, naphtha—2-4 ppm, 
propane—10 ppm, freons—10 ppm. 

It is interesting to examine how 
moisture will influence some of the 
refrigerants in use. This is shown 
below: 


Refrigerant 


H,O. ppm = Effect on Equipment 
SO, 


300 slight discoloration 
1000 Slight scale 
1500 heavy scale 
Methy! Ch 


ride 200 


flight discoloration 

marked discoloration 

moderate to heavy 
corrosion 


SO, 300 


500 


The following tabulation lists the 
permissible moisture content of re- 
frigerants for various operations: 
Refrigerant HO, ppm 
Freon 12 26-2 large commercial 
Freon 12 20 large commercial! 
Freon 12 20-3 hermetic 
Freon 12 37 domestic hermetic 
Methy! chloride smal) 


Type of System 


50-70 commercia 


Adsorbents Presently Used 


There are a large number of ma- 
terials that may be used for liquid 
drying. The more important are: 
activated alumina, silica gel, florite, 
activated bauxite 

In addition, there are many inor- 
ganic salts that will take up water 
to form hydrates. There is a basic 
difference between the above mate- 
rials and anhydrous salts. By virtue 
of their action the above are true 
adsorbents; whereas, the salts are ac- 
tually absorbents 
function on the 
face area; whereas, 
bind water more in 


Adsorbents 
basis of their sur- 
the salts will 
a chemical sense 
They are generally not used in liquid 
drying 


wiil 


Basic requirements of a 
liquid drying adsorbent 
1. It 
eration 
lo 
This 
liquid dryers are 


are 
must permit 


without 


frequent regeu- 
Significant activity 
requirement is obv 
dual units 
the 


1oOus since 
with 


other is 


one 


be- 


on adsorption while 
regenerated 

2. The 

form no 

when 

water 


This 


be 
must not 
saturated 


granules 
fines, and 
they become 


must hard 
swell 


with 
is also a necessity as other- 
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D RATE—GAL 


Quid 
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0.01 


PRESSURE DROP-1B 





IN 


16-30 MESH 





0.) 


s 
4 


PER FOOT OF BED 








Pressure 


drop of an organic solvent (sp 


gr. 0.772) through beds of 


granules of various mesh sizes 


wire the flow resistance 
crease in the bed 
the formation 
be incurred. 


would in- 
Furthermore, with 
of fines, losses would 


3. The adsorbent should work rap- 
idly and have a high water absorbing 
capacity. 

This will give rise to small com- 
pact units 

4. The adsorbent must be cheap, 
as it constitutes an important part 
of the investment. 

Probably the most frequently used 
adsorbent in liquid drying is acti- 
vated alumina. Florite and bauxite 
are used extensively in large gaso- 
line drying installations 

The drying efficiency of the adsorb- 
ent is clearly dependent on its water 
content. Thus an activated alumina 
which contains, say, 15% by weight 
of water will dry gasoline at best 
only to 100 ppm; whereas, the same 
alumina with but 9% of water will 
reduce the effluent moisture content 
to 10 ppm. These relative relation- 
ships are specific examples of what 
is known the equilibrium which 
exists between adsorbent and the 
wet water content 


as 
liquid a far as 
is concerned 

Pressure Drop 


The 


er iS a 


adsorbent type desiccant 
unit While 
on adsorption, the other is 
generated The activated alumina 
granule Ze between 4 to 20 
mesh the downward flow 
from 10-15 zg 
Somewhat 


for 


ary 
unit is 
being re 


dual one 


varie 
and rate 
ranges 


ft./min 


generally als./sq 
flowrates 


flow de- 


lower 


are advisable upward 


signs 
Pres 


sure drops experienced are in 


dicated in Fig. 4. Thus, for instance, 
for a flow of 20 gpm./ft.2 through 
8-16 mesh alumina, a pressure drop 
of 0.65 psi/ft. of bed would be ex- 
perienced. If we have a tower of 1 
sq. ft. cross-section, packed 10 ft. 
high, we would circulate a total of 
2.67 ft../min. The theoretical horse- 
power will then be: (2.67 x 0.65 x 
10 x 144)/33,000 — 0.076. With as 
low a mechanical efficiency as say 
50%, merely about 0.15 hp is then 
needed representing a very low pump- 
ing cost. 


Adsorption and Regeneration 


Suppose that during the adsorp- 
tion cycle the wet liquid passes down 
through the adsorbent bed; the ef- 
fluent moisture content will remain 
essentially at a very low and con- 
stant value. At the same time the 
adsorbent is gradually being saturat 
ed in zones moving slowly from the 
top down 

Thus, the adsorbent bed as a whole, 
after some time of operation, is not 
at a uniform moisture content. Soon 
later the bottom layer of the 
adsorbent will have reached a certain 
such that the effluent 
will have to rise. This 
mint in the history of operation of 
the adsorbent is known as the break 
point and it the desk 
cant approaches saturation 

Exactly 
point will 
the design of 


er or 
water content 


vinter content 


indicates that 


for a given flow, the 

occur depends 
the equipment 
principally on the rate 
to adsorbent 
course, the initial water 
the liquid. The unit 
on regeneration 


when 
break on 
and 
relative 
and, of 
content of 
is then switched 


low 


quantity used 


Regeneration procedures are not 
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Liquid Drying 
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Valving arrangement of a liquid dryer on benzol FIG. 6—-Valving arrangement of a liquid propane dryer, 
ce, using internal heating coils and ejector reactivated by internal heating coils and bleed gas 


entirely standardized but usually The heat needed for reactivation signed for electric or steam reactiva 
they comprise all or most of the fol depends, of course, to some extent on tion 
lowing steps the thoroughness with which the The three types are discussed be 
tower was drained In general, the low 
heat required is the sensible heat for I—Embedded = coil 
raising the tower, desiccant, and re- 
maining liquid to the boiling tem- 
3 Passage of atmospheric air perature. Thereafter, the latent heat 
(sweep air) through adsorbent must be supplied in additon to heat 
1 ‘ooling and evacuation losses, of course, the heat of desorp 
tion of water away from the ad- 
sorbent is of minor importance 


| Draining of tower 
” 


2 Heating and evacuation 
tower 


dryers using 
steam jet ejector. The flow diagram, 
Fig. 5, shows a typical valving ar- 
rangement for this style of dryer 
As with all embedded coil ma- 
chines, the towers are equipped with 
flanged heads to permit removal of 
the internal coils. Two-way valves 
may vary from 6-12 hrs permit maximum flexibility of opera- 
Temperature and heat require Designs tion for manual or semi-automatic 
ments are of interest If air or a At the present time there are three control Full automatic operation 
dry inert gas is used for reactiva- principal types of dryers for liquid for liquid service, wherein multi-port 
tion, its inlet temperature may vary service. Two of these are of the em valves may be used, requires special 
from 350°-450° F All adsorbents, bedded coil design and are suitable consideration and is not generally 
with silica gel excepted, may be only for steam reactivation The justified from a cost standpoint 


The entire time required for regen 
eration will depend on the design and 


heated to 600° F. or above without third type employs an external re- Valves, vessels, and piping must 
permanently injuring the adsorbent activating system and can be de- be designed to meet the requirements 
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of the service. Most applications are 
for low pressure, wherein 50 psig 
ASME Code design is acceptable. For 
propane service in particular, steel 
valves and fittings are used—the 
overall design being, for example, 
300 psig., API-ASME Code 


The distinguishing feature of this 
type of dryer is the use of a steam 
jet ejector to evacuate a tower dur- 
ing the heating period of reactiva- 
tion. By using the ejector, vapor- 
ized residual product and desorbed 
water can be safely withdrawn from 
the heated tower without the use of 
an external supply of purge gas. The 
ejector may also be used toward the 
end of a reactivation to draw a small 
amount of atmospheric air or inert 
gas through the tower to provide 
more complete reactivation of the 
desiccant 


A typical reactivation cycle as al- 
ready outlined would require about 
8 hrs 

Many liquids handled have low 
enough vapor pressure so that the 
desiccant can be cooled by radiation 
and finally quenched at the time of 
filling without generating excessive 
vapors. Materials as light as gaso- 
line can be handled in this manner 
By using this method of cooling, 
water for the internal coils can be 
eliminated 


The chief disadvantage of the ejec- 
tor type machine is the relatively 
large steam consumption for evacua- 
tion In the small machines steam 
for the ejector exceeds that for heat- 
ing; in the large machines, the ejec- 
tor steam is less significant 


The popularity of the embedded 
coil-— ejector type of liquid dryer is 
no doubt due to its relative simpli 
ity of design and reliability 


2—Embedded coil dryers using 
bleed gas. The flow diagram, Fig. 6, 
illustrates the valving arrangement 
for this style of dryer It is quite 
similar to the previous one, differ- 
ing only in the method of removing 
vaporized residual product and de- 
sorbed water 


Instead of the ejector, a stream of 
bleed gas must be available at a few 
pounds pressure to pass through the 
tower only during the heating period 
The effluent bleed gas can be cooled 
and recovered if desired 3est re- 
activation results are obtained if dry 
gas is used or if moist gas at ele 
vated pressure is expanded for use 
in the tower— which amounts to the 
same thing 


This style of dryer has the advan- 
tage of low steam consumption and 
simplicity of design. It does not al- 
ways accomplish as thorough reac- 
tivation as style (1) Further, it is 
not always convenient to supply 
bleed gas and provide means for dis- 
posing of it 
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3—Rraiation or convection cooled In adsorptive type liquid drying 
dryers using external reactivation utility requirements are relatively 
system. These dryers have been de- low, especially when compared to the 
veloped chiefly for handling liquid high utility loads attending distilla- 
refrigerants such as Freon 11, Freon tion under high reflux Residual 
12, and methylene chloride water concentrations of 2 to 4 ppm 
in hydrocarbon oils and other or- 
ganics are not uncommon, These are 
coneentrations that may ordinarily 
be obtained only with difficulty when 
other separation operations are re 
sorted to 


Reactivation is accomplished by 
passing air or gas at atmospheric 
pressure past a heater and thence 
through the tower. The heat is cut 
off after the water has been driven 
out of the desiccant and the dryer al- 
lowed to cool by radiation; or by re- Some of the reasons for liquid dry- 
circulation of the reactivation gas ing are indicated, and general ad- 
through an external cooler in order sorbent properties are discussed. A 
to cool by convection considerable number of liquids lend 

The heater is located externally to themselves to drying Liquid drying 
the drying tower and may be electric seems to be a selective operation, 
or steam , and it appears that certain classes 
of liquids are treated best with spe- 
cific adsorbents. The general prop 

The foregoing report has present- erties of adsorbents in relation to 
ed basic concepts such as solubility, liquid properties may well constitute 
dew point, cloud point, ete. common- the key to optimum design From a 
ly encountered in liquid drying. The mechanical point of view, liquid dry- 
relationship and analogy between ers are characterized by low pres- 
gas and liquid drying is stressed In sure drops and power cost 
general it appears that on a weight Finally, the paper describes the 
basis the water holding capacity of adsorption-regeneration cycle in the 
gases is greater than that of those dual-type unit, and presents design 
organic liquids which dissolve water details of proven standard installa 
only sparingly tions 


Summary 
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“WHY DO YOU ALWAYS ORDER 
SOLVAY ALKALIES, JOE?” 


“Vil tell you why I count on 
SOLVAY FIRST for Alkalies... 


‘Nee 


> —. 
— — 
om » 





-_ 
-_ 


ae hae 


«ee As you know, 5 iy 1S a pretty et 1s Solvay’s “Industry- Wise” Technical Serv- 
pany. But I've always found that Solvay service ee a specialized, exclusive service that in- 
has that personal touch... that little something cludes technicians who have an intimate 


that makes me feel like a valued customer, knowledge of my industry. They give me advice 
SO.VAY 


HEMICAIL 


whether I buy big or small. In a nutshell, Solvay and suggestions—and it costs me nothing 


combines the service and facilities of a big These are the things that make me count on 
. is aA ‘ ii iu 
FOR THE company, with the friendly feeling of a small , fest for my alkalies 
; Vay Ws 0 ny ¢ al 
LEUM company that really has my interest at heart 


For instance—I always get courteous service 
from the Solvay sales staff. They always seem SOLVAY PROCESS DIVISION 
Allied Chemical & Dye Corporation 


o be willing, even anxious, to help me. An he 
to be willing, even anxious, to help me. And — 61 Broadway, New York 6, N. Y. 


as far as delivery is concerned, I get the same (om 


BRANCH SALES OFFICES _- 
prompt delivery as the big fellows 


n « Charlotte - Chicago « Cincinnati - Cleveland + Detroit 


ton « New Orleans « New York + Philadelphia « Pittsburgh 
But probably the most important thing l St. Louis « Syracuse 


tain more data on advertised products see page 1232 PETROLEUM PROCESSING 
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FIRE BRICK 


Practical Tips and Ideas for Improving Operations 


NACE SHELL 


SUPPORT RING WELD 


THERMOCOUPLE 
SLEEVE 


\ BELLOWS 
Nemesia 


\_ HOt DOWN 


ASSEMBLY 
RETAINER RING 


Bellows Seals Furnace Couples 


By W. H. DECKER 
Sinclair Refining Co.* 


Egan thermocouples to determine 
the skin and metal temperature 
in fired furnaces or boilers presents 
the problem of providing air-tight 
seals in the furnace casing where 


the thermocouples have been installed 

If this air leakage is not prevented 
there is a loss in draft capacity and 
a lowering of overall furnace efficien- 
cy. This is particularly true in process 
heating furnaces, wherein a large 
number of such couples are used 
With present-day high fuel costs and 


How to Reduce Maintenance Costs 


QO NE very satisfactory way to re- 
duce maintenance costs is by 
special study of specific problems 
This procedure has been used suc- 
cessfully by one company where the 
studies were conducted by means of 
a committee organization.* 


The trouble with mx accounting 
systen his company f id, is that 
they ) tell management or the 
maintenance departme much 
they should be spending - V itional 

ems usually “ w much 


being pent an ] l be 


an 
r from each 
ufacturing locations 


PETROLE! 


PROCESSING 


was appointed as a master steering 
committee. Then, each of these assist- 
ant works managers established local 
committees in his own plant to in- 
vestigate and report on the subjects 
they chose 
The local steering committees es 
tabliihed a number of general ob- 
jectives, and established sub-commit 
make intensive study on each 
objective The sub- 


littes con ted of personnel 


general 


naintenance engineering, and 


lias 


these d 
ub-committee 

Informa n about clarse 
chines on Which maintenance 
are relatively high, and abe 
vidual machine in the ame ] 
which require abnormal maintenan 
attention 

I 


z Data on the frequency of pec 


repairs, adjustments, and check 


crowded furnace conditions, it is im- 
portant to obtain maximum equip- 
ment capacity. 


A simple solution to this problem, 
which will serve as an air-tight seal 
and at the same time provide for 
differential expansion between the 
tubes and the furnace casing, is shown 
in the accompanying drawing. 


The seal proper consists of a syn- 
thetic rubber bellows, preferably of 
the silicone base type, which is slipped 
over the thermocoup!e protecting 
sleeve and then fastened to the fur- 
nace shell. The bellows should be 
fabricated with a neck which fits on 
the protecting sleeve and a four-bolt 
flange arrangement for attachment to 
the furnace shell, To install the bel- 
lows, a small ring with integral bolts 
is welded to the furnace casing and 
the bellows put in place. A companion 
metal retainer ring is slipped over 
the bellows flange and bolted into 
place. This provides the air-tight seal 
although a sealing medium may also 
be used if desired 


The silicone rubber in the bellows 
will resist the effects of high tem- 
perature radiation from the furnace 
chamber, and the conducted heat from 
the couple-protecting sleeve. By stand- 
ardizing upon a size for the thermo- 
couple and the opening through the 
furnace casing, it is possible to make 
use of a common size bellows for all 
installations 


cker, a previous contributor to these 
associated with Sinclair at the Eaat 
Ind. Refinery 


3—-Average labor and material costs 
for repetitive maintenance operations 
4_Points of frequent and serious 
failure, which can be scrutinized for 
design or engineering improvement or 
for preventive maintenance 
5—Points at which work simplifi 
cation and improved methods might 
be emp'oyed to an advantage 
6—Data on the effectiveness with 
which maintenance personne! is being 
utilized, and the amount of waiting 
or stand-by time, particularly in the 
a of residence maintenance pet 
gned to shop areas 
What were some of the results this 
vestigation produced? For 
vered items that 


ymnel as 


it une? 

heer ybvious but never 

attention of re 

ome month 
motors were 
st of $80.00 

w motors could have 

rr $50.00 

Highly refined hydraulic oils, cost 
ing 60c/gallon, were being used for 
wrdinary lubrication purposes, where 
1 33c oil was adequate. Also, several 
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identical oils and greases were being 
stocked under different brand names 


Welding fixtures could be red 
signed to reduce maintenance efforts 
from the equivalent of 1% men to 
that of about 44 man per week 

One piece of equipment required a 
bearing change every week, Through 
a change in the type of lubricant, 
bearing life was extended to 25 weeks 
and longer 


A comparison approach was not 
found practical. The merits of relat 
ing maintenance expense to various 
common denominators, such as pow 
er consumed in kilowatt-hours, ma- 
chinery investment in dollars, and so 
on, was studied in a vain effort to 
develop a uniform measuring stick 


These figures report only what main- 
tenance has cost, and do not reflect 
what maintenance should cost. Also, 
they fail to reflect differences in op- 
erations in various shops; for exam- 
ple, maintenance and repair work on 
tiny items versus large, bulky, and 
complicated items 

In general, the company concluded 
that the best way to obtain optimum 
maintenance is to analyze the details 
of each job, just as they analyze the 
details of any production job which 
was in trouble from a quality sched 
ule or cost angle 


z Maintenance ¢ 
by M. H. Howartt 


ipparat 


Stop Foaming in Propane System 


Cj fe) 
COMPRESSORS 


PROPANE 
SUCTION TRAP 


ACCUMULATOR 


STEAM 
— 


- 
COND 
7 DRAIN 
DRAIN ~ 


By WILLIAM C. LONG 
Socony-Vacuum Oil Co., Inc., 
Paulsboro, N. J. 


N the refrigeration section of the 

solvent dewaxing unit at the 
Paulsboro, N. J. refinery of Socony- 
Vacuum Oil Co., Inc., a level of what 
was assumed to be liquid propane ac- 
cumulated in the suction trap ahead 
of the high-speed, centrifugal pro- 
pane compressors 


This material was very difficult to 
remove from the suction trap by way 
of the normal pumping-out system 
At times, it increased in volume un 
til the sensitive, high-level trip-out 
device was reached, resulting in an 
unwanted shut-down of the compres 
go! 

An investigation showed the accu 
mulated material to be a mixture of 
propane and a small quantity of lu- 
bricating oil, which leaks internally 
throngh the compressor into the gas 
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eous propane stream and is carried 
along with the chilled propane into 
the suction trap. There, under the 
lower pressure existing in the suction 
trap, some of the propane tends to 
vaporize and leave the oil, resulting 
in a refrigerating effect upon the 
residue. This in turn retards the va- 


porization of the propane and the end 
result is a mass of foam 

The foam apparently has a den- 
sity of sufficient magnitude to ac- 
tuate the high-level trip-out device 
Yet, whenever an attempt was made 
to remove the foam from the suction 
trap through the normal pumping 
system, the propane apparently va- 
porized in the pump, resulting in 
vapor-lock and loss of pump action 

This condition was relieved by in- 
stalling a small insulated receiver of 
about one bbl. capacity, adjacent to 
the suction trap and connected to it 
through a 3-in. pipe, as shown in the 
accompanying sketch. The receiver 
contains a small steam coil in the 
bottom 


The foam is of such a consistency 
that it runs by gravity into this re- 
ceiver through the 3-in. pipe. The 
small heating coil—_-of about two sq 
ft. of surface and supplied with 35 
psi steam—vaporizes the propane 
Propane flows upward through the 
same 3-in. pipe, countercurrently to 
the incoming foam, which it partially 
preheats, and on into the suction trap 


Propane-free oil is then drawn from 
the bottom of the receiver. No further 
trouble has been experienced with 
the trip-out device since the instal 
lation of this system 


fotem 1e. te), | 


(@) meat) at 


CONTROL 


»UGGESTED PROTECTION 


Protected Heater Fuel Control 


N an original installation the fuel 

control pilot had been mounted on 
the side of the top drum of an in- 
sulated sieam heater, which operated 
at 275 psi Unfortunately, during 
freezing weather the condensed steam 
in the bourdon tube of the pilot and 
the pressure gage would freeze. This 
damaged the controls, causing the 
burner to go out or fail to shut off 
and blow the soft plug 

As a solution, the pilot control and 
pressure gage were moved to a lo- 
cation on the heater stack breeching 
A metal box, with removable cover 


was attached to the breeching to en 
close the controls. The rim and glass 
from a 6-in. .pressure gage was in- 
stalled in the front cover of the box 
for observing the pressure 
gage without removing the cover 
During hot weather the cover is left 
off the box Since the time the in- 
stallation was made, three winters 
ago, no further trouble has occurred 


steam 


The preceding art > oF a prize 
winning Plant K Bennett 
Continental Ol C 1 presented 
at the Tyler, Texas, meetir tober 24, 1952 
f the Natural Gas » Ass tion of Amer- 
ca 


PETROLEUM PROCESSING, August, 1953 





PETROLEUM PROCES SE 1 G LAB PRACTICES 


power used by the lathe 
by means of an electronic 
sitive to very small changes 





in powe1 


The instrument consists of one elec 
tronic tube, a_ sensitive indicating 
meter and associated resistors, con- 
densers, transformers, and switches, 

illustrated in Fig. 1 The circuit 

a typical bridge network. Its 

principle of operation is as follows, as 

developed for indicating load changes 

on the 3-phase A.C, motor driving 
an engine lathe (see photograph) 


In one leg of the power supply 
to the 3-phase drive motor, a resistor 
of low resistance but high wattage is 
inserted Across this resistor is con- 
nected the primary of a high ratio, 
step-up transformer The value of 
the resistor is such as to provide a 
voltage drop at normal load equal] to 
the voltage requirement of the trans- 
former primary Any small change 
in current drawn through the resis 
tor, such as would be occasioned by 
an increase in load due to tool failure 
causes the voltage drop across the 
resistor to change proportionately 


The voltage applied to the trans- 
former primary thus changes accord- 
ingly and this change is amplified in 
the secondary by the turns ratio of 
the transformer. The output of the 
transformer is rectified in one-half of 
a full wave rectifier tube, such as the 
117Z6 shown in Fig. 1 


INDICATORS AND CONTROLS as mounted at end of lathe 


Current path, considering conven- 
tional current flow, is from one side 
of the transformer secondary to the 
plate, from plate to cathode, thence 
through two resistors in series and 
back to the other side of the trans- 

ner secondary 


The right half of the bridge is 
identical to the left; from the trans- 
former secondary through the other 
half of the rectifier tube and resistor 
network, the only difference being in 
the source of supply This half is 
supplied through a variable voltage 
autoformer and an isolation trans- 

‘ircuit diagram of the tool failure det former The voltage thus set up in 
the circuit is constant at any setting 
of the autoformer and serves as a 
reference voltage 


Tool Failure Indicator Aids 2% 300% pm a 


current in one-half of the bridge 
circuit with that in the other half by 


Research on Cutting Oils Se 


bridge as shown 
A 10-00-30 microampere meter 
(D.C.) is connected across the center 
A tool failure indicator, particular } the instrument provides im taps of the two sets of series resis- 
ly adaptable research on ! indication of incipient tool t 
cutting oils, is being used for that a metal cutting lathe 
purpose at the Pure Oil Research and 1 bi fore such 
Development Laboratories at Crystal 


Lake, Ill 


ors, and the meter itself igs shunted 


by a switch and number of resistors 
failure has gone The 


sensitivity of the instrument de- 
ruin the surface being 


pends upon the value of the shunt 
> resistance selected Any change in 
current in either half of the bridge 
then causes a difference of potential 
accurately to appear across the meter, and it 


itself 
Developed by Robert Proctor and nat requires com regrinding 
Lynn E. Ellison, engineers at Crystal ) again be usable 


Lake, and patented by the Pure Oil In essence, it 
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VESSELS 


Sketch shows general ar- 
rangement of assembied ex- 
changer. Tube bundle is in- 
stalled through rectangular 
opening in the top on which 
tube sheet rests. 


Exchanger shell, 15-feet in diam- 
eter, of welded construction, as 
designed and built in the A. O. 
Smith vessel shop. 


COOLER FOR GAS 


A case history of A. O. Smith design, The shell, above, is so big and tolerances so exacting 
engineering and manufacturing skill that its construction required the services of a manu 


facturer with a proved record of diverse vesssel experi 
ence to fabricate it. It is a weldment, 15 feet in diam 
eter. Yet, maximum out-of-round tolerance is but ! 
of wall thickness and the ends of the vessel are 
perpendicular to axis within—0° 10’. Clearance be 
tween baffles and the tube bundle, when installed, is 
held to 0.125 inch to prevent air by-pass 


it required the combined pressure vessel and heat 
exchanger shops of A. O. Smith to produce this, and 
similar coolers, for the Gas Dynamics Facility of the : 
Arnold Engineering Development Center at Tulla 
homa, Tennessee. They will cool air for a supersonic 
wind tunnel. Thermal capacity of this cooler is ap 
proximately 85,000,000 BTU hr. It is designed for 
140 psi on the water side, full vacuum on the air side, Few manufacturers can take on the responsibility for 


and to handle as much as 1,890,000 pounds of air per such a vessel and at the same time provide the equally 


hour with inlet temperatures as high as 410° to 435° F. exacting tube bundle which it houses 
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EXCHANGERS 


Sat 


>.>," 
s% “% , 


++ 


Tube bundle for exchanger as designed and built in the A.O.Smith heat exchanger shop. 


DYNAMICS FACILITY 


The tube bundle, providing approximately 80,000 This outstanding example of vessel and exchanger fab 
square feet of outside surface, is made up of 44-inch rication in one shop reveals the capacity of A. O. Smith 
tubes and aluminum fins spaced 12 to the inch, me Corporation to satisfy your most exacting pressure 
chanically bonded to the tubes. Multiple floating vessel and heat exchanger problems. Opportunities 
heads, of A. O. Smith design, assure freedom from are invited to assist in planning, designing and fabri 
thermal stress, meet the extreme operating conditions cating complete vessels and thermal transfer units 
in service and permit ready accessibility for replace Inquiries will receive prompt and expert attention 
ment of a portion of the bundle or individual tubes 


AO.Smith SS Vessels and Heat Exchangers 


MILWAUKEE « HOUSTON 
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FAST— 

ACCURATE— 

SELECTIVE— 

REMOTE TANK GAUGING 


at the flick 


of a switch... 


FIGURE 

NO. 9200-8 
KEY SWITCH 
TYPE 


> 


_ 
4 


7 Re 
-AARAAAAARm 
" 


2 «~ 


» > 
> > 
a7 as 
~~ 
a 


. 
‘ 


——— 
oe 
oe) 


W REMOTE READING 


TANK GAUGE RECEIVERS 


This newly designed “Varec” Tank Gauge Receiver is 
equipped with 36 key-type switches instead of the usual 
dial selector. Tank selection is positive and more rapid. 
Human error is reduced to a minimum because each 
switch is associated with its individual tank. The 
Receiver design is flexible permitting easy custom panel 
installations when desired. Tank numbers may be changed 
to suit user’s convenience. This latest addition to the 
“VAREC” line of Electronic Gauger Systems is fully 
described and illustrated in Bulletin No. CP-3003. 


THE VAPOR RECOVERY SYSTEMS COMPANY 
COMPTON, CALIFORNIA, U.S.A 

Cable Address: VAREC COMPTON USA (All Codes) 

New York + Boston + Pittsburgh + Chicago + Detroit + St. Louls 

Houston + Tulsa + Minneapolis « Los Angeles + San Francisco + Seattle 


MAIL COUPON NOW FOR NEW BULLETIN CP-3003 


peevenee see | THE VAPOR RECOVERY SYSTEMS COMPANY 
-° 2820 N. Alameda Street, P.O. Box 231 
Compton, California, U.S.A. 


Company Nome 





Nome 


St. and No 





| 
| city ond Stare 
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Laboratory Practices 





will indicate the direction and the 
amount of the change 

In operation, the shunt switch is 
Set so that the meter is short-cir- 
cuited. The lathe motor is started 
and the tool cut is started. The se 
lector switch is then set to the first 
shunt, a very low value, and the vari- 
able autoformer is adjusted until the 
current in both sides of the bridge 
circuit is the same, as indicated by 
a center zero reading on the meter 


The next higher resistance shunt 
is then selected, a final adjustment is 
made on the autoformer, and the 
highest resistance shunt then _ se- 
lected. The value of this shunt is 
predetermined such that the meter 
does not fluctuate rapidly with the 
minute transient power changes 
caused by gear irregularities, vibra- 
tion, etc., but rather indicates a 
change of several scale divisions with 
the slightest permanent increase or 
decrease in load 


If the 115-volt supply is of the 
same polarity and from the same 
source as the leg of the lathe mo- 
tor supply line containing the sensing 
resistor, line voltage fluctuations will 
have little effect on the reading be- 
cause the variations will cancel out 
in the bridge network. The conden- 
sers across the bridge resistors act 
to filter the rectified A.C. and to 
provide a D.C. at the meter termi- 
nals which is fairly free of ripple 


The instrument can be adapted to 
any equipment which is driven by 
an electric motor and it will indicate 
extremely small changes in the load 
on that motor. Similarly, a record- 
ing instrument, an alarm system, or 
other refinements could be added in 
the meter circuit to provide any 
type of result desired. An automat- 
ic control system can also be de- 
veloped around this fundamental unit 
by the addition of an amplifier 

Earlier devices of this type had 
already been developed, but the Pure 
Oil engineers found each had some 
disadvantages. For example, record- 
ing wattmeters have been used but 
are not sensitive enough to detect 
the minute load changes Tool dy- 
namometers, tool-tip temperatures 
measuring devices, and electrical re- 
sistance methods have been tried and 
found lacking. Several types can de- 
tect the failure after it has pro- 
gressed too far to save the metal sur- 
face or the tool 


The new Pure Oil device will de- 
tect smaller changes than any oth- 
er methods tried at Crystal Lake 
and has been found to _ indicate 
virtually instantly the moment the 
cutting tool starts to fail A mini- 
mum of grinding will restore the tool 
bit to usefulness, and the change 
in the work surface is not detectable 
to the naked eye 


*U. 8. Patent 2.605.304 


PETROLEUM PROCESSING, August, 1953 





PETROL 


E U M 


r &kOoOC¢c 8S § 


N G 


PATENTS 





Photochemical Reactions Useful in 
The Conversion of Hydrocarbons 


— use of radiant energy for the 
conversion of less useful into more 
useful hydrocarbons is outlined in 
U. S. Patents 2,636,853-4 issued to 
Standard Oil Development Co. For 
example, the alkylation of a paraf- 
fin with an olefin is effected in the 
presence of an energized metallic 
sensitizer under conditions such that 
the sum of the energy of resonance 
frequency absorbed by the metal sen- 
sitizer and of the energy of the metal- 
hydrogen bond correspond to an en- 
ergy content in excess of that re- 
quired to rupture one of the paraffin 
carbon to hydrogen bonds 

The most suitable metal sensitizers 
and the frequencies at which they 
may be activated are given in the 
following table 


Resonance 


Element Lines, A 


In one example, a 1:1 molar mix- 
ture of isobutane and propylene were 
reacted in presence of mercury va- 
por. This was accomplished by run- 
ning a 15W mercury vapor lamp ema- 
nating light of 2537A, and inserted 
in a Pyrex jacket cooled by water on 
the outside. A few globules of mer- 
cury were placed in the jacket kept 
at 175° F. and 760 mm. pressure, and 
the reactants were passed through at 
arate giving a residence time of 4 
minutes. Upon analysis, the products 
were analyzed and contained 19% 
2,2, 3-trimethyl butane, 33°% 2,2,3,3- 
tetramethyl butane, 30°7 olefins and 
18% of other hydrocarbons, Although 
“good yields of high quality prod- 
ucts” are claimed, no data are given 
as to yields per pass 

In the second patent, normal hep- 
tane vapor at 250° F. and 760 mm 
pressure yielded a product consisting 
of 88°) n-heptane, 0.1% olefins, 8.9% 
naphthenes, and 3% paraffins other 
than n-heptane. “Good yields” are 
claimed here also but no per-pass 
data are given 

A third patent (2,640,023) dis- 
! 


closes the reaction between paraffin 


hydrocarbons under such conditions 
It is apparent from Table I that the 
C-H bond strength varies with the 
molecular weight of the hydrocar 
bon. Also, it is observed that the 
energy of the primary bond is the 
greatest, and that of the tertiary 
bond is the weakest 

It is postulated that, under the 
effect of irradiation in presence of 
metallic sensitizers, paraffin hydro- 
carbon may be made to react by the 
free-radical mechanism. In one ex- 
ample, a mixture of propane and iso- 
butane (9.85:1) reacted for 4 min 
utes at 275° F., produced a liquid ef- 
fluent containing 27.5%  2,2,3-tri 
methylbutane, 35.0% 2,3-dimethyl bu 
tane, 6.5% 2,2,3,3-tetramethyl bu- 
tane, and 21.0% of other liquids, The 
gas contained 3.39% hydrogen, 2.1% 
ethane, 88.0% propane and 5.8% iso 
butane. A formula is worked out for 
most desired mol ratio of reactants 


Indium Laurate Proposed 
As a Motor Fuel Additive 


tw addition of 0.12 gm. of in- 
dium laurate per gallon of gaso- 
line was reported to give an average 
exhaust temperature about 40° F 
lower than when no additive was 
used. Also, the throttle did not have 
to be opened so far by the governor 
to maintain the constant speed. The 
oil temperature in the engine run 
ning on laurate was 4° F. lower, and 
the increase in time of the run 
showed that about 7.7% more avail- 
able energy was released in the case 
of the indium laurate-containing fuel 
(Indium Corp. of America Patent 
2,628,895) 


The Extraction of Sulfur 
Compounds from Naphthas 


N ideal way for removing sulfur 

compounds from gasolines and 
other naphthas is by means of a 8¢ 
lective solvent Unfortunately no 
solvent has yet been found which 
will not also extract enough hydro- 
carbons (mainly aromatics) to make 
such a process of questionable com 
mercial value. For example, in U. § 





Table 1—Effect of Molecular 


( ompound (-H Bond 


Weight on Bond Strength 


Kond Energy 
N in Kilocalories 
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Patent 2,360,861 covering the use of 
substituted sulfolanes as extractants, 
the sulfur compounds are accompa- 
nied in the extract by appreciable 
amounts of hydrocarbons, and a prob 
lem is presented in economical dis 
posal of the extract so produced. It 
is usually hydroformed or hydrode- 
sulfurized 

In U. S. Patent 2,634,230, Stand 
ard Oil Co. (Indiana) describes an 
extraction method using 2,4-dimethyl 
sulfolane solvent which is specifically 
adapted for high sulfur olefinic naph- 
thas, those containing 0.5-1¢> sulfur 
or more, and olefin-to-paraffin ratios 
of 3:1 to 1:3, particularly stocks in 
which the olefinic content exceeds the 
paraffinic content. Such a stock is 
coke still naphtha having an olefin 
to-paraffin ratio of 2:1 and contain- 
ing 0.25 to 4% sulfur by weight 

The extractant is 2,4-dimethylsulfo 
lane (b. pt. 281° C.), preferably con 
taining about 2% water which re 
duces somewhat the desulfurization 
efficiency, but increases considerably 
the desulfurization selectivity (per- 
cent desulfurization divided by the 
treating loss). A surprising result is 
that the extraction of high sulfur 
olefinic naphtha does not produce 
any appreciable change in the pat 
affin-to-olefin ratio 

An extraction at 
ture gave a 


room tempera 
raffinate recovery of 
70% with a desulfurization of 72% 
and a desulfurization selectivity of 
2.4. An important feature of extract 
ing high sulfur olefinic naphtha with 
dimethylsulfolane is that there is no 
condensation, polymerization or al 
kylation normally encountered with 
HF and similar solvents 

This patent proposes the hydrode 
sulfurization of the extract 


Patents Issued in June 


The following classified listing 
gives the patent number, pat 
entee, or assignee, and a brief 
description of all patents believed 
to be of interest to the petroleum 
processing industries, as con 
tained in the Official Gazette of 
the U. S. Patent Office for June 
2, 9, 16, 23, and 30, 1953, Vol. 671 
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SAFEST MOTOR 


or 
dangerous 

damp & dusty 
locations 


Explosion - Proof 


Designed especially for refin- 
eries—for locations in which 
volatile | quids, highly inflamma- 
ble gases, dusts or dangerous 
substances are prevalent. Ex- 
plosion-proof types with Under- 
writers’ label or non-explosion 
proof types without label. Total- 
ly-enclosed. Asbestos-protected 
windings. Lubriflush bearings 


U.S. 
TOTALLY- 
ENCLOSED 

MOTOR 


Request Bulletin—Mail Coupon 


U. S. ELECTRICAL MOTORS Inc. 
Box 2058, Los Angeles 54, Calit 


U. S. ELECTRICAL MOTORS, INC 
200 E. Slauson Avenue., Los Angeles 54, 
Calif. or Milford, Conn 


Send U.S. Totally Enclosed Motor Bulletin 
NAME 


COMPANY 


ADDRESS 
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PERMANENT PIPE-LINE SECURITY 


From Master Craftsmen come the world’s finest FITTINGS . . . drop forged 
from solid billets of specially blended STEELS 

Your pipe connections can be harmonious and lasting . . . even endurc 
beyond the normal life of the system. . . if proper consideration is given the 
compatibility of their meeting. Many millions of feet of pipe and tubing 
have been brought together by W-S Double-Diamond Forged Steel Fittings 
in lasting unions against time... heat... pressure... turbulence . . . corro- 
sion... oxidation... vibration... reduction and shock. 

Such fortunate meetings withstand the adverse conditions of ANY service 
environments because W-S FITTINGS are inherently superior to those mad¢ 
by methods other than PRECISION MACHINING from solid FORGED 
stock. 


Whatever your pipe or tubing application, you can profit from the perma 


nence of W-S Double-Diamond (Screw-End and Socket-W eld) Forged Steel 


Fittings. 


SOLD THROUGH LEADING DISTRIBUTORS 
+24 
Ss 
WATSON-STILLMAN FITTINGS DIVISION 


H. K. PORTER COMPANY, INC. 
129 ALDENE RD., ROSELLE, NEW JERSEY 


al Sete gE Oe te 
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SPECIAL Patents 


JERGUSON 


WELDING PAD GAGES 
are integral part 
of this tank 





EQUIPMENT 


Processing, General 


Welding Pad Gages 
staggered on tank 
for continyous visi- 
bility. 


Lubricants 


2,640,511 Sta 


ERE is a special line of gages 

that weld right to the liquid 
containing structure, thus becoming 
an integral part of it. It solves prob- 
lems where it is impractical for you 
to use a conventional type gage be- 
cause of solids in suspension in a 
liquid, et 


These Special Gages follow Jer- 
guson Standard Gages in general 
design and materials, except for the 
method of attaching. The chamber 
of the gage consists of a bar steel 
pad which is welded to the vessel. 


Welding Pad Gages are made in 
both Reflex and Transparent types 
in all sizes of Jerguson Stand- 

ard Gages. Pressure ratings are 
available to your specific require- 
ments, Welding pad may be of any 
metal desired to withstand corrosive 


or other conditions. 


Write for Data Unit on Welding 
Pad Gages for complete details, 
Whatever your gage problems, 
let Jerguson engineers assist you, 


Garces and Valoes for the et ‘ 
Observation of Liquids and Levels a I Guif 0 : 4 Meta ting Pumps & Compressors 
JERGUSON GAGE & VALVE COMPANY * Pelletis eed ea 
100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Jerquson Tress Gage & Valve Co., Ltd., Londen, Eng 
Pétrole Service, Paris, France 
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Valves & Fittings 


Gaskets & Seals 


10,7356 


Heat Exchangers 


way 
‘ I 


Laboratory Equipment 


Miscellaneous 


How to Obtain Patents 
Readers 14ay obtain copies 
tent from the Patent 

each. Order by pat- 

direct from the Com 

Patent Washing- 


‘ 
ol 
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INSULATE 
YOUR 
CONDENSER 
TUBES? 


You may be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 

Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
ating and maintenance costs 


rise, and eventual shut-down 
becomes necessary for regular 
clean-out periods. 


Wallace & Tiernan equip- 
ment because it is versatile, 
sturdy and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 
and because there’s a Wallace & 
Tiernan chlorinator for every 
job. Write today for informa- 
tion on how Wallace & Tiernan 
chlorination may help you solve 
your slime problem, 


NO water 
i 


S 
repay dle 
SOUrCe 
helps 
Process 
Water. 


. Chie, Of the 
a “Or ination 
¢ . 

duce lime in 


or COOling 


WALLACE & TIERNAN 


COMPANY, INC. 


NEW JERSEY * REPRESE 


- tmet 


NTEO NM PRINCIPAL CITIES 
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Replace Still Convection Surfaces... 


with o LAUNESCFOM 
Air Preheater 


,equipment one 


In purchasing new equipment — or modernizing existin 
way to save impressive amounts of capital as well as operating expense 


is to design for a Ljungstrom Air Preheater. 
Because the Ljungstrom promotes such greatly increased heat liberation 


in the furnace, the convection bank of oil tubes can generally be 
eliminated from the design. This can in itself more than pay the cost of 


Wherever 
You 


Burn 
F | greater throughout possible with a Ljungstrom 
sjungstrom is an eminently practical piece of equipment to be 


You 
Need 
LJUNGSTROM equipment is being purchased or modernized. Call or write 
The Air Preheater Corporation for complete details. 
THE AIR PREHEATER CORPORATION 


60 East 42nd Street. New York 7. N.Y. 
PETROLEUM 


1232) 


the Lyjungstrom installation. 
Add to this the proved fuel savings ... the higher product quality 
and you will see why the 


considered wherever fuel is burned. 
In these days of high fuel costs and skyrocketing demands for 


petroleum products, every refinery should consider a Ljungstrom whenever 
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NO OFFICERS, NO DUES IN THE ARMADILLO CLUB of which Andrew 


Jaye 
is the 


(center), of the 
member 
refinery workers what 
the latter automatic 
parachute jump 
avoiding serious 
ment Mr 
fell him, 
his 


Standard 
The 
the 

when a 
A Sohio worker 
injury through 
Jaye was wearing 
on but the only 
membership certificate 
union safety committee 


sol Armadillo 


is pilot 


f 
o! 


use 
damage 
is refinery 
chairman A 


Oi C 
Club, 
Caterpillar Club is to aviators 


becomes 


a metal safety hat when a 30 Ib 
caused Was a 


J 


» (Ohio) No, 1 refinery in Cleveland, 


formed by Sohio this year, is to 
Membership in 
life through an emergency 
Armadillo Club member by 
persona! protective 


saves his 
an 
clothing and equip- 
bracket 
dented helmet. Presenting 
R. Cuthbert (left), while 
Steinkamp (right), looks on 


steel] 


manager J 





Herman G. Gunter, 25 year 

the nery indu 
d vice president 
n tide Refi 


veteran 


in been 


ref try, has 


name relining’ oper 
ning Co 

Mr 
Johns 


Univers 


Gunter, a 
Hopkins 
ty gradu- 
ate, began his pe 
troleum 
with 


Oi] Co 


career 
Standard 
(N, J.) in 
1930 labora- 
tory analyst, 
eventually be 


as a 


om 
process Su- 
ntendent of 
Baltimore re 
He later 
execu- 
Oil Co 
Continental 
Suntide’s new 
Chr Texas, 


Oil C 
refinery 
will be Mr 


sti 


headquarters 


nance 

*hemical 
plant. In his 
onstruction 
for the firm's Or- 
Division, Mr. Colgan 
construction of the phenol 
He has with 
1950, and is a mech- 


W. Colgan is the maint 
ry ry Monsanto { 
w Avon, Calif., 


assignment 


ISOr ror 


engineer 
*hemicals 


ies at Avon 


been 
Monsanto since 
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anical engineering graduate 


State College 
o > * 

Thomas P. Simpson has been ap- 
pointed tant director of manu- 
facturing, General Petroleum Corp. 

On August 1, Mr. Simpson left his 
post as of Socony-Vacuum 
Oil Co.'s research and 
laboratories sume 
t He 
a western affiliate of Socony, in 


shortly 


ass 


director 
development 
his new posi- 
joined General Petroleum, 
1924, 


from 


to a 
ion 
after his graduation 
Institute of Technology 
the parent company 
chief development 


Spocony 


California 
transferring to 
in 1935 as 


heer 


engi- 
of laboratories 
Another General Petroleum promo 
has placed Curtis G 
is manager of the f 

dale, Wash now under con- 
truction. Vietor M. Stanich has been 


appointed chief engineer at the same 


tion Cortelyou 
irm new Fern- 


refinery 


location 
* * 
now manager of 


George 


Leppert 
y-form 


newly-f med engineer : 

mn of Mon ical 
ering department 
an MA in mech- 
ing from Illinois In- 


first joined 


ne re 
santo Chen 
general) 


vert holds 


engine 
epi 
engineer 
f Technology 
1947 
department w 


aand new ti 


o in 


dat hnique 


on unit process operations, and find 
applications for new materials in 
chemical plant construction. 


Richard C. Alden, chairman of the 
research planning of Phillips 
Petroleum Co elected first 
chairman of Committee D-2 on 
Petroleum Products and Lubricants 
of the American Society for Testing 
Materials Mr. Alden Dr. 
L. C. Beard, Jr., as 
ASTM president in 
these pages last 

Mr. Alden has 
Committee D-2 
Advisory Committee 1946 
is chairman of Section Il 
Volatility of Technical Committee 
chairman of Section D on 
Pressure of Research Div sion VIII, 
and secretary of Technical Commit- 
tee H on Light Hydrocarbons 


* *. *. 


board 
has been 


vice 


succeeds 

whose elect'on 
was reported 
month 

been a of 
its 
He 
on 
A, 
Vapor 


member 
since 1939 and of 
since 


also 


Max F. Mucller will be chief tech- 
nologist Grace Chemical 
nitr plant now under construc- 
tion near Memphis, Tenn, Mr. Mueller, 
a chemical engineering graduate of 
the University of Michigan, tem- 
porarily assigned to Grace's develop- 
ment department, until he can begin 
his new 


of Co.'s 


pen 


iS 


duties 
*_ * * 
7. & 
pervisor 


of 


Petry has been named a su- 
in the development division 
Socony-Vacuum Oi] Co. In other 
Socony changes, H. E, Rasmussen be- 
assistant supervisor, refining 
tion, D. P. Heath becomes assistant 
supervisor, fuels and lubricants sec- 
tion, and R. R. Halik and L. M. 
Browning become research associates 
in the ss development section 


comes 


Sec 


proce 


Dr. G. F. Ordeman, manager of 
Standard Oil Co. (Ind.) Wood River, 
Ill refinery, retired August 1 and 
was replaced by H. E. Cotton, former- 
ly general super- 
intendent of 
Standard’s Cas- 
per Wyo . 

ery 
Dr Ordeman 
completes nearly 
34 years service 
with Standard 
first 


com- 


refin 


having 
joined the 
1919 as 
a chemist 
Whit Ind 
a graduate 
and Johns Hop 


pany in 
at 
He 

? 


ol 


Mr. Cotton NB, 


Wa 
kins j 
Mr. ¢ became associated with 
Midwe Co. in 
1919 as chief draftsman, remaining on 
the st when Standard took over the 
the former 


hington and Lee 
Universities 
‘otton 

Refining Casper in 
aff 
operations of 
1923 


Replacing 


company in 


Mr. Cotton as 


general 


121% 





ae ee eee ff & & &£ & 


“Cut down 
— down-time 
with 
AIRETOOL" 





... keep your plant at the 
highest possible output the year 'round 
with AIRETOOL tube cleaners and tube 
expanders. Airetool equipment has been proved in 
the field . years of close association with the petroleum 
industry have given Airetool engineers the know-how needed 
to produce the most efficient tube cleaners and tube expanders 


produced today. 


“Here's wh 
Y SLIP FIT CONSTRUCTION 
| of all powerful Airetool motors . no 
Al RETOOL . special tools needed to take them apart. 


‘ il POWER SEAL... Airetoo!l motors 

' t and cleaning heads con be loaded 

is out f on down as siow as 50 RPM without 
stalling 


BALANCED ROTOR tronsmits 


all the applied power to the cleaner 





head . . . no wasted effort 


4. NEW FORM CUTTERS in 


a wide variety of tube cleaner heads 


? AIRETOOL’S tube expansion control saves 
additional man and plant hours by making tube 
rolling a fast, accurate operation. Even the most 
inexperienced man can produce a uniformily 
tight tube bundle in half the time required by 
previeus methods. Down time ts cut to a mini- 
mum when you use Airetool. Fer full informa- 

tion write The Airetool Mig. 
Co., 336 S. Center St., Spring- 


AIRETOOL |" 
| 4 4 


MANUFACTURING COMPANY 





There’s an firetool Tuhe Cleaner 
SPRINGFIELD, OHIO and Tube Expander for Every 


Type of Tubular Construction 
/ 





Branch Offices: Wew York, Philadelphia, Chicago, Tulsa, Baton Rouge, Houston, Hudson Heights, (W. J.) 
Representatives in principal cities ia US. A. Canada, Mexico, South America, England. 
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superintendent at Casper is L. H. 
Butterworth, formerly manager of 
operations and cost control division 
manufacturing department, Chicago 
general offices. F. C. Smith, superin- 
tendent of that same department, has 
been moved up to manager 


* * * 


Fred L, Hart- 
ley, general su- 
perintendent of 
operations, Union 
Oil Co. of Calif... 
has been elected 
1953-54 president 
of the California 
Natural Gasoline 
Association He 
succeeds Warren 
H. Kraft, Honolu- 
lu Oi] Corp 

A. ©. Lyles, Mr. Hartley 
chief gas engi- : 
neer, General Petroleum Corp., 
vice president, and E. R. Millet 
once again secretary-treasurer 


* * * 


Robert L. Riggs is now the man- 
ager of the Omaha ammonia plant 
of Allied Chemical & Dye Corp.'s Ni- 
trogen Division, and Edward L. Ray 
is the manager of the Division’s new 
organic chemicals plant at Orange 
Texas, 

Mr tiggs was formerly general 
superintendent at the division's Hope- 
well, Va., plant. Mr. Ray was assis- 
tant to plant manager at South 
Point, Ohio 

30th the Omaha and Orange fa 
cilities are expected to begin 
duction early in 1954 


* * * 


J. Porter Langfitt, senior vice presi 
dent of Pure Oil Co., has relinquished 
his responsibilities over the firm's re- 
finery operations. He will assume gen- 
eral administrative duties on a com- 
pany-wide basis, and will continue to 
direct Pure’s research and develop 
ment labs, patent and engineering de- 
partments 

P. N, Gammelgard, Pure Oil refin 
ery operations manager for the past 
four years, has been moved up to a 
new post, general manager of refin- 
ery division 


John D. Bartleson has joined the 
automotive products division of Ethyl 
Corp.'s Research and Engineering 
Department at Detroit Formerly he 
specialized in hydrocarbon synthesis 
and the development of lubricating 
oil additives with the chemical re- 
search division of the Standard Oil 
Co (Ohio) 


* * * 


Norval F. Meyers, managing dire: 
tor of Esso Petroleum Co., Ltd., Lon- 
don, has been appointed deputy co- 
ordinator of refining activities for 
Standard Oil Co. (N. J.). He com- 
pleted his post graduate work at 
M.I.T., joining Standard Oj] Develop- 
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ment Co. in 1941. Since 1949 he has 
been with Esso Petroleum, working 
on construction and operation of the 
Fawley, England, refinery 


* * * 


S. S. Johnson has been appointed 
a vice president of Mathieson Chemi- 
cal Corp.’s Commercial Development 
Division. Graduate of Stevens Insti- 
tute of Technology, Mr. Johnson was 
previously with M. W. Kellogg Co., 
E. B. Badger & Sons Co., and Stone 
& Webster Engineering Corp 


Dr. R. H. Crist is the new dire« 
tor of research, physical processes de- 
partment, Carbide and Carbon Chem- 
icals Co. He first joined Carbide in 

1945, after work- 
Ld Y ing five years on 
CE » the Manhattan 


(atomic bomb) 


projet t 
‘ In 1927 Dr 
Crist received 


PhD in physical 
chemistry at Col- 
umbia University, 
and joined the 
faculty of that 
school, serving 
Dr. Crist there until his 
association with 

Carbide. He has authored numerous 
papers on photo-chemistry and reac- 
tion kinetics, and is a member of 
several 





professional and technical 
societies 


* * * 


D. S. Alcorn has been transferred 
to Carbide & Carbon Chemicals Co.'s 
New York offices to assist in mar- 
ket development of chemicals being 
produced at the firm’s new coal-hy 
drogenation plant at Institute, W. Va 

Mr. Alcorn has been with the com 
pany as a technical representative 
since 1943 in the 


ofttice 


Zaltimore district 


> > * 


Joseph Guffy, California Research 
Cor} has been named temporary 
chairman to spearhead organization- 
al activities of a proposed west coast 
society for exchanging information 
among ose interested in mass, in 
frared and other fields of spectro 
copy. Appointment was made at the 
1953 West Coast Spectroscopic Meet- 
ing, held in April at Consolidated En- 
gineering Corp.’ Pasadena, Calif 
plant 


O. Norman Dunean, assistant su- 
perintendent of General Petroleum 
Corp.'s Torrance, Calif. refinery, re 
tired April 1 after nearly 34 years 
service. He started in 1919 as a fire 
man at General's Vernon refinery 


* - * 

Dr. Ray H. Boundy, Donald Will- 
iams and Dr. J. D. Hanawalt hav: 
been elected vice presidents of Dow 
Chemical Co. Herbert D. Doan and 
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Herbert H. Dow II both grandsons 
of company founder Dr, H. H. Dow, 
have been named to the board of di 
rectors 


* * * 


Dr. W. F. Tulley has been named 
group manager of product develop 
ment and technical sales’ service 
Naugatuck Chemical Division, U. S 
Rubber Co, Formerly technical dire: 
tor of rubber chemicals and synthetic 
rubber development, Dr. Tuley joined 
the firm’s general laboratory staff in 
1928 

Other new Naugatuck research ap- 
pointments include Dr. L, H. How 
land, manager, synthetic rubber dé 
velopment; Dr. P. M. Elliott, man 
ager, plastics development; and F. L. 
Holbrook, manager, rubber chemicals 
development 

Howard J. Philp has been ap- 
pointed assistant manager of Ethyl 
Antiknock, Ltd., Canadian subsidiary 
of Ethyl Corp 

A mechanical engineering grad 
uate of the University of Toronto, 
Mr. Philp has been with the Canadian 
firm since 1949 as a sales represent- 
ative 


* * * 


W. E. Lovejoy is the newly-named 
assistant to the manager in the safety 
division of Standard Oil Co, of Calif.’s 
personnel department 


* * 


John W. Miller is now export de 
partment manager of the Creole Pe 
troleum Corp. His appointment en- 
ables former manager Robert W. 
Miller, to give full attention to his 
duties as vice president and director 
of the company 

Mr. John Miller is a graduate of 
Lafayette College and has been with 
Creole Petroleum since 1934 


* * 


W. B. Allen is the new president 
of Caminol Co Other new officer 
chosen are W, L. Marconi, executive 
vice president; V. L. Anderson, trea 
urer; and Robert Nibley, secretary 


S. T. Rayeraft has been named Sar 
Francisco district manager for Shell 
replacing H. RK. 
Nebeker, now on special assignment 
to Shell Oil Co 


Chemical Corp., 


* * * 


Jan Oostermeyer, who retired a 
Shell Chemical Corp. president in 
June, has been elected to the board 
of directors of Food Machinery and 
Chemical Corp 


Frank Lammerman, superintendent 
of Union Oijil of California's Cut 
Bank, Montana refinery, has been 
named vice president of the Cut 
Zank Chamber of Commerce Pre 
viously, he had been a director 


in Engineering 








The shortage of engineers in al! fields, ar 
cording to three leading universitte will 
continue until 1955 or 1956. Then, a more 
balanced supply and demand preture 
thanks to heavy registra 
tion of engineering students i the past 


should emerge 
two vears. Meanwhile, one mayor univer 
itv reports that in June they had over 
L.OOO jobs on tile open to JOO praduate 


= - 


Microscopic Ds 
seo plants, called /f” \ 


diatomaceae, are vetting a lot of attention 


~ 


ip 


\ ( ¢ 
al f° 7] 


it Lompoc, California Deposited peo 
logic ages ago on the floor of what was 
then an island sea, their fossils are highly 
valued in many industries for hltering 
refining, and other processes To utilize 


the huge deposits at Lompoe, Kaiser En 
vineers recently designed and built one 
of the largest and most modern Diealite 
plants in the nation for Great Lakes Car 
bon Corp. We'll send you a reprint of 
article in’ Industrial and Engines 
Chemistry which tell the tory af 


prone diatom 


= - 


Chi-Teh Wang, \. \ 
reronuutical enpineernr 

role an ha written 

on tie ij ] rou 

to elasticity. To be 
lished by MeGraw 

August, Applied 

fy present ise malytical and nu 
merical methods 


| elasticity theori 


= —- 


Did you know that 


oted for fely 


applying fundamen 


1 
talent Departments ine 
t il here eal mechanioa ire hiites 
tural. pores md) production, minin 
metallurgical and chemical 
prey fte work closely together on 
uw project. When you have a problem 
in engineering, call or write Kaiser En 
vineers ID on of Henry |. Kaiser Com 





pany, Kaiser Building, Oakland 12, Calif 
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Ce. 


...4 gem of a desiccant for 
ce, plreiean processing 


-— ~ 


~ 


Here, at last, is the ideal desiccant ALCOA’S latest and most 
eflicient Activated* Alumina, H-151 in ball form 

ALCOA Activated Alumina ts the “old reliable” among drying 
iwents, widely used in petroleum processing to dry liquids and 
vases to /ower dew points than any other commercial adsorbent 
Now the new H-I5SI series provides /onger life higher 
capacity lower pressure drop greater physical stability 


than ever betore offered to the petroleum industry Al cc Pe | ee 
2) ne 


ALCOA Activated Alumina ts commercially pure, highly inert, 





ind possesses remarkably high resistance to crushing, abrasion, 
and thermal and mechanical shock. It will not change its form : ’ 
or properuies—-even when immersed in water—-and can be sa Dae p a 
reactivated almost indefinitely 
ALUMINUM COMPANY OF AMERICA 
Call your nearest ALCOA sales office or write tor complete 
data on this new, amorphous gel type Activated Alumina 
Investigate its application to your processing problems today 
Write to ALUMINUM COMPANY OF AMERICA, CHEMICALS 


Division, 716-4 Alcoa Building, Pittsburgh 19, Pa 


® Registered Trademark, Aluminum Co. of America Don't forget ALCOA Utilitube* aluminum instrument air tubing in long lengths. 
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LUBRICANT -— 


THE NORDSTROM SEAL OF APPROVAL 


In any valve, if a small leak starts, high repair and replacement costs are coming up 


And uf the valve is in an often operated manifold, trouble comes to a head sooner 


{ nless oeee 


. the valve is a Nordstrom 


Nordstrom valves have an extra seal against those small leaks. In Nordstrom valves, an 
even film of plastic lubricant surrounds the valve ports, sealing off the line fluid and at 
the same time filling any minute point of wear. Further, since there is no seat or disk 

in the eroding stream of flow, the chances for wear are cut to a minimum 


It’s that extra seal of lubricant that has won approval for Nordstrom valves in 
hundreds of services where other valves aren’t quite good enough. 
Rockwell Manufacturing Company, Pittsburgh 8, Pa 


ROCKWELL Nordstrom Valves 
Lubricant Sealed for hosive Shut Off 


Another Product 





Regardless of the process, regardless of the 





piping arrangement, all valves are installed 











to do the same job: 


TO CONTROL 
FLOW 


Some valves do the job better 
than others. Some valves 
operate more easily than others 
in an emergency. Some valves 
stay tighter longer than others 


‘That’s because some (like these) are 


Lubnicout-Conled 
NORDSTROM VALVES 


Nordstrom valves have a built-in lubricating system. The lubricant 

does tws important things it keeps the plug easy to turn so the valve shuts and 
opens in an instant when it is supposed to; it seals against the small leaks that 
become big and expensive and perhaps dangerous 


That’s why Nordstrom valves 


ARE YOUR BEST BUY 


Rockwell Manufacturing Company, Pittsburgh 8, Pa 


Nordstrom Valves Another Quality ROCKWELL Product 





PET ROLE U M 


P &OoOC¢ce S&S S 


SUPPLIERS 





Lubrizol Promotes Three 
Lubrizol Corp. has moved up three 
nen to key posts in its manufact 
artment Roger 
aSSistant manager of 
facturing 
headquarters 
Cleveland, 
I 


*-reviously 


Ohio 


VaS manager ol! 

the firm's Hous- 

ton plant 
teplacing Mr. 


Mr. Clapp 


Mr. Danskin 


Clapp at Houston 
is Kenneth Dan 
sKin Matthew 
Payne has al 


Deen name 


ly serve 
since 1931 

the American 

Payne joined 

in 1949 and belongs to the 
Institute of Industrial En- 


Monsanto Research Lab 
Monsanto Chemica! Co. is 


immediate 


planning 
construction of a _ four- 
story engineering research laboratory 
at its Nitro, W. Va. plant To be 
ompleted by the middle of next year, 
the building will house equipment for 
process development and engineering 
well as storage and of- 
echnologists will compri 
initially 
working n new pr 


later plans call 


‘ngineering methods 
iral chemicals, 


Hydrocarbon Research in NCA 
Hydro 
een te t membership in the 


tors Association, an 


arbon Research, Inc., has 
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rganization composed 
gineering and building 
in design and 
leum refineries 


t 


mstruc 
chemical plants 
other industrial establishments 


GE Builds Control Plant 

General Electric Co. is putting up 
a $5 million plant to manufacture 
general purpose controls at Bloom- 
ington, Iil 

Construction begins this year and 
operations are slated to start late 
in 1954 Products to be produced 
include electric starters, pushbuttons, 
compensators, etc. They're now be 
ing made at the firm’s Schenectady 
N. Y. works, but increasing demand 
has forced expansion of facilities 
After the Bloomington works is com- 
plete, all engineering, sales and manu- 
facturing activities of GE's General 
Purpose Control Department will be 
located there 


Koons Heads McDonald Design 
Russel D. Koons, formerly with 
Bechtel Corp., now heads the newly 
formed design and engineering de 
McDonald Bros Lo 


partment 


Ko 
ngineering 
refinerie 
Ballew 
process 


ence 


Dunn New Peabody GM 

New general sales manager of Pea 
body Engineering Corp. is John Dunn 
formerly in charge of burner sales 

Mr. Dunn is now responsible for all 
sales divisions in the Western Hemi 
sphere and territorial representative 
companies. He attended Webb Insti- 
tute and joined the company in 1935 
as a draftsman He will continue to 
make his headquarters in New York 
City 


New Clark Eastern Mgr. 

Robert R. McCartney has been 
named Eastern Division manager and 
director of Export 

Bro ‘ ivision of Dresse 


Qperations for 


ict man 


ar 
ha also been 
in Philadelphia un 
C, McDonald 
M« 


the New York, Boston, Washington 
ind Philadelphia offices. A graduate 
of Pratt Institute, he came _ with 
Clark in 1937 

Mr. Spears has been with the firm 
since 1938, when he graduated from 
St. Bonaventure College 

Mr. McDonald, who has been with 
the company for four 
sales engineer, is a 1939 chemical 
of Northeast 


years as a 
engineering graduate 
ern University 


Martin Attapulgus Agent 

Cc. O. Martin has been assigned to 
sales and technical service activities 
for Permagel, Attapulgus Minerals & 
Chemicals Corp.'s thickening 
for organic and aqueous media 

Mr. Martin has been closely asso 
ciated for the past five years with 
laboratory development and applica 
tion research work on the material, 
particularly in the lubricating grease 
field He is a 1948 chemical engi- 
neering graduate from the University 
of Pennsylvania, and is a member of 
the American Chemical Society 


agent 


Stein Leeds & Northrup Head 

I. Melville Stein ha been elected 
pre lent and D. H. Schultz replace 
him a xecutive vice president ot 


Is & Northrup Co 


Add Two To Catalytic Staff 


Iw hig leve ippointment have 


I 


tion 


Catalytic Constru 
Krickl is now i 
ident y Keliwood 

Webster, and 
Wilfred Gains is 
assistant to vice 
president n 
charge of engi 
neering W KE 
Kelley 

Mr. Krickl is a 
1957 chemical en 
yineering rad 
uate of Yale, and 
formerly was 
with Stone & 
Webster En gi- 
neering Corp 

Business deve lopment will be his chief 

task in the new post. Mr. Gains also 

holds a chemical engineering degree, 
from McMaster University in Hamil 

Until has 


pointment he wa 


Mr. Krickl 


ton, Ontario recent ap 
senior project en 
gineer with Vulcan Copper & Supply 


(‘o 


UOP Forms Catalyst Subsidiary 


‘ ‘ 


ataly manufacturing sub- 
been established by Uni- 
mduct Co. in conjune 


Matthey & Co 


1217 





builds longer lasting 
refractory linings... 


That’s why it pays you to use this hydraulic 
setting refractory for temperatures to 3000F 


Blazecrete® linings last longer because 
they resist spalling, withstand slagging 
action, and are not harmed by rapid 
temperature changes. 


Thus you cut down on refractory 
maintenance costs—and you save on 
labor costs, too, because Blazecrete goes 
on fast. For troweling, just mix Blaze- 
crete with water as you'd mix ordinary 
concrete... then slap-trowel it in place. 
When gunned, it adheres readily with a 
minimum of rebound loss. Either way, 
Blazecrete may be applied easily with- 
out laborious ramming or tamping. 


Three types of hydraulic-setting Blaze- 
crete are available. All harden on air 
curing, do not require prefiring. They 
are furnished as a dry mix—can be 
stored safely for use as needed, 


3X BLAZECRETE—For temperatures 
through 3000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 


*Reg. U.S. Pat. Of 


o 


Whether you gun it... Ne slap-trowel it... } 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—PFor tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete. 


L. W. BLAZECRETE— For temperatures 
through 2000P. An insulating refractory 
... light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
meny other applications. 


Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*. .. the hydraulic-setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- 

Manville, Box60,New 
York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 


l 


Johns-Manville BLAZECRETE 





BUILDS BETTER REFRACTORY LININGS 
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Ltd., English platinum refiners. Con 
struction is beginning now, and the 
plant is expected to be manufactul 
ing Platforming catalyst for use in 
producing premium quality gasoline 
py mid-'54 


Known as Universal-Matthey Prod- 
ucts, Ltd., the new firm has its head- 
quarters in London. Initial manufac- 
cure is slated for Anglo-Iranian Oil 
Co. and Shell Refining & Marketing 
Co. Ltd Cc. D. Sims, of UOP, has 
been named general manager of the 
new firm 


Pfaudler to Make Shell Trays 


Pfaudler Co. has been named fabri 
cating licensee for “Turbogrid” trays 
in an agreement w'th Shel] Develop 
ment Co 

The trays, a product of 20 years 
of Shell researcr, are a new vapor 
liquid contacting type for distillation 
columns. As @ result of the agree- 
ment, Pfaudler can now market al) 
three major kinds of trays used in 
fractionating towers 


Personnel Changes 


General American Transportation 
Corp.—Richard H. Lamberton to mid- 
west manager, Plate and Welding Di- 
vision, Chicago; Frank E. Seery to 
Pittsburgh district sales manager, 
same division 


Lummus Co.--James H. Curtis to 
assistant to the president, from gener- 
al manager, manufacturing, General 
Petroleum Corp 


Graver Water Conditioning Co. 
A. H. Honeck to district manager in 
Cleveland and Cincinnati from sales 
engineer in New York City 


Bechtel Corp.—Wilson E. Arthur 
to assistant in business development 
to vice president Charles T. Draney 

Chemical Construction Corp. Dr 
Martin de Sima to assistant sales 
manager 


Macco Corp... L. E. Ash to general 
construction superintendent of the 
tefinery Division 


Kerotest Mfg. Co.--Russell H. Cor 
to sales representative in the North 
eastern U. S 

Girdler Co. Harold FE 
technical sales department 
Division 


Huber to 
Votator 


Barber-Colman Co.— Following men 
have been appointed to the Wheelco 
Instruments Division sales and serv- 
ice organization: Robert Unger, Chi- 
cago; Harold L. Dirkers and Leonard 
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HAYNES Alloy Sheet and Plate 


For SEVERE SERVICE conditions 


You can obtain sheet and plate of four different Hayses allovs. all 
specially designed to combat certain severe service conditions, for the 
fabrication of processing equipment. The alloys are all strong and highly 
resistant to heat. oxidation. and chemical corrosion. The chart below 
will vive vou an idea ol where each Is thhost commonly used. 

Hayes alloy sheet and plate have been used successfully for many 
different types of fabricated equipment. ‘Typical applications include 
reaction vessels, condensers, autoclaves, heat exchangers, evaporators, 
dryers, mixers, agitators. fans, and blowers. The alloys can be fabri- 
cated by deep drawing. spinning, pressing. forming, and welding. 

AI four Haynes alloys are supplied in hot-rolled sheet and plate ina 


Autoclaves nar te . 
thicknesses of Lin. down to 24.0.8. Std. (0.025 in.). These materials 


are furnished annealed and pickled with a commercial No. | finish. If 


F 
Gin, vou wish further information about Hlayses alloy sheet and plate, 
——— 


—— contaet the nearest Haynes Stellite Company district office. 








USE SHEET OR PLATE OF FOR RESISTANCE TO 





HASTELLOY Alloy B 


(nickel-molybdenum 


Hydrochloric acid, wet hydrogen chloride gas, 
sulphuric acid, phosphoric acid, organic acids, high 
iron) 
temperatures, 


HASTELLOY Alloy C 


{nickel-molybdenum 


Nitric acid, free chlorine, acid salts, hydrochloric 


acid, sulphuric acid, phosphoric acid, organic acids, 
chromium-iron) 


sulphurous acid, high temperatures. 


MULTIMET Alloy 


(cobalt-chromium- Oxidation, high temperatures. 


nickel-iron) 


HAYNES Alloy No. 25 


(cobalt-chromium- 


Oxidation, high temperatures, carburization, wet 


Pickling Equipment 


chlorine, nitric acid 


tungsten-nickel) 


Haynes Steilite Company 


A Division of 
Union Carbide and Carbon Corporation 


tact General Offices and Works, Kokomo, Indiana 
ADE-MARK 
Sales Offices 
Chicago — Cleveland — Detroit — Houston 
Los Angeles —New York —San Francisco— Tulsa 


Haynes Hastelloy,” and are trade mar 
Corporatior 
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Now — fast insulation protection 
WEATHERCOAT 


sprays on! —in one-third 


the time required 


for troweling 


@ FIRST COAT bonds and protects 


wire netting. 





—_ 
@ SPRAY GUN applies second coat, 


too, in fastest possible time. 





WEATHERCOAT—the standard 
of quality in the industry 


for lasting protection 


@ TRIPLE-SEALED and smooth, after 


wet brooming. 


AP ERICAN 
Bitwmmnwis 2 Asphalt 200 BUSH STREET 
ra-) to t, e d SAN FRANCISCO 4, CALIF 
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V. Bloom, Detroit; William E. King 
New York City; Lawrence S. Hol 
brook and Robert Hemman, Boston 
Scott R. Babcock and Clyde Person 
tockford 


Warner Lewis Co. Thomas R 
Bradley to sales manager from sales 
promotion and advertising manager 


International Nickel Co.—John A 
Marsh to vice president, in addition 
to his present position as head of all 
plant operations in the U. S. 


Owens-Corning Fiberglass Corp. 
Samuel E. Bosley to petroleum in- 
dustry specialist from Tulsa branch 
manager 


Dresser Industries, Inc. talph R 
Néewquist to president and general 
manager, Roots-Connersville Blower 
Division, from executive vice presi- 
dent 


General Controls Co, Leonard 
Schnall to head a new sales and serv- 
ice office in Syracuse, N. Y 


Trane Co. Roy L. Smith to Phila 
delphia sales office and James J, Cal- 
lahan to Newark sales office, the lat 


ter returning after military 


National Aluminate Corp. Willian 
FE. Conroy to West Coast manager of 
the Catalyst Division 


Oakite Products, Inc. L. W. Cun 
ningham to technical service repre 
sentative in the company’s new Beau 
mont, Texas, field territory 


Insul-Mastic Corp. Abner H 
Bagenstose to eastern regional man- 
ager and John J. Miller to midwestern 
regional manager, both operating 
from the Pittsburgh home office 


Ralph M. Parsons Co... D. F. Gerst 
enberger, to vice president and man- 
ager of the newly-opened Tulsa office 


Johnston Pump Co (N. M. and 
Fresno)—-Kenneth G, Lundie to presi- 
dent from vice president in charge ot 
sales with the Pasadena firm of the 
Same nance 


American Cyanamid Co.- Richard 
G. Keppler to technical representative 
of the refinery chemicals department 
in New York City 


Branches, Distributors 
The Trane Co, has opened a new 
sub-office at 115 Robert St., Fargo, 


N. D. with George W. Robbins as 
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PROCESS EQUIPMENT NEWS 


PUBLISHED BY FABRICATED PRODUCTS DIVISION, THE M. W. KELLOGG COMPANY AUGUST 1953 


Exchangers Headed for 
Sumatran, African 
and Domestic Plants 


Undergoing hydros 

merot ne prior t 
of exchatvers . «ele | velo Tor 
eral domestic refinery s s. Others 
ow bemg fabricated 1] Sevconn bye 
. ipped to a refiner in Palembang, 
Sumatra, and to South Africa. 

Phe exchangers scheduled for South 
Africa are most unusual in that they 
will handle prod ets at temperatures 
up to 1775 I Specially cle veloped tor 
this particular operation, the five units 
are being fabricated in the U.S. by 


Kellogg because of the firm’s extensive c.ao sree 


exp riehice it the we lding ol hing hy alloy vessels 


equipment, 


Minimum Pressure-drop in Unusual 
High-Vacuum Condensers 


These are the shells for two of | steam and inert gases enters the 
four special vacuum condensers — first condenser through the $6-ineh 
scheduled for installation this sum diameter nozzle shown in the pho 
merina major Gulf Coast refinery tograph to the right of the weldes 
When in service they will condense Pemperature ts reduced from 1750 F 
the overhead from a vacuum tower to OS°R as it passes through the 
Which is part of a three-stage pipe two condenser vineh 
still now under construction nected im seri fh the proce 

Phey are designed to operate on of the livdrocarbon material and 
the shell side at 55.5 mim of met most of the steam is converted to 
cury. To obtain a minimum pres co ieguinel stente 
sure drop of 1.65 tam, an uneon When con pleted, the bheinch 
ventional design is use Leh hell Hleontam [O-foot admiradts 
(ytharre pitel TL 

hen will be of naval bra as will 

Products Enter the tube supports. Remainder of 
Through 36’ Nozzle these two-stage condensing units 


mixture ol hydrocarbon 5 will Ine ryaseete ol carbon teel 


permit neross flow ont] 1h sue tribye on i 





—____— 


~ INCREASED EXCHANGER CAPACITY... | 





FABRICATED. 
PRODUCTS DIVISION SHOWN HERE | 


fabrication section. of 


heat exchanver facilitves whic 
has been streamlined for produc 
M. W. KEL , tion-line manufacture of tubu 
: heat transfer equipment. Other © 
/ sy , i i ; i 


section a tte 


plant hiave 
been rea 


cating equipmet 


PULLMAN 








, Suppliers 
Gives positive 3 


manager. New address of the firm's 


pressure relief! ' egy sales office is 414 Lyceum 


Duluth 2, Minn. Telephone 
7-4450 


' 4 s 
Saves vapor loss! . | . y Terry Steam Turbine Co. has 


named The Hank Thurstin Co. to 


vie handle saies of its turbines in Colo- 
Protects ; rado, Wyoming, we tern Nebraska 


al and northern New Mexico. Thurstin 
é — , offices are located at 980 Forest St., 
against fire | : hl 
<< 8 ae ; ta) 58, cae, 


Rust-Oleum Corp. announces addi- 
tion of Seaboard Mill Supply Co., 
New Brunswick, N. J., and E. Blank- 
enship and Co., Marion, Ill, to its 
national distributor network 


te Fisher Scientific Co. has opened a 
& ; rt New England sales office at 10 Brat- 
j tle St., Cambridge, Mass. Russell 
; “4 3ennett and Miss Norma Musto are 
o a 5 oe in charge 


COMBINATION ; : Duriron Co, has a new sales office 


in Needham, Mass., to serve the New 


England area. R. W. Henze heads the 


&| i T V LV £ . iz ee ? or =) | operation. 
Ls E A ; He Marley Co. has moved its sales of- 


fice from the Houston plant to a 


in 4 , aay Ef NC ae ese separate headquarters at 1601 Com- 
"i § ° sek Le merce Bldg., Houston. Roy W. Maze 
i. ie is in charge at the new location 


Bjorksten Resea-ch Laboratories 
Patented Cantilever-Type Arrangement has moved its Chicago office and lab 


of rubber to metal seating makes for high es eee | oratories to 1525 E. 53rd St 
vapor conservation... gives a tight seal in a hurry ; 
to cut off oxygen supply and extinguish flame. Askania Regulator Co. has opened 
And this snuffing action is automatic! a new sales and service office at 1836 
{ Euclid Ave., Cleveland, Ohio. 

Safe, Positive Protection to storage tanks 
containing flammable material is assured, io eee A Shand & Sure Co. has moved its 
thanks to exclusive BS&B design. And the high Vee of a New York City office to larger quar- 
efficiency Vent Valve Flame Arrester has Sees | ters at 342 Madison Ave 

excellent flow characteristics!, 


Cleaning is Simple, since valve bonnet can be left ; 
Hos all the features of | 0m when taking out arrester bank. Valve stays _ | Expansion, Transition 
Model VVFA, except ar in service during time arrester is being cleaned. ; 
rester bank. Can be @ Remember, with Vent Valve Flame Arresters mainte- Integra-Leeds & Northrup Ltd., 

secondary relief valve , . in half » 1 wre * : os 
with higher setting, or nance time is cut in half, cost is cut even lower. Birmingham, England is a new firm 
primary relief valve on Let us tell you how BS&B Vent Valve Flame Arresters ag jointly by Leeds & Northrup 
non-flammable materials. may give you a more efficient, economical Co., Philadelphia and S. A. Integra, 
. . ieve Jaleo low cr ‘ , suc- 

operation . . . with greater safety! Liege, Belgium. New company suc 
ceeds to business former.y conducted 
in 3irmingham under name The 
Integra Co., Ltd., which was a branch 
of the Liege firm and for some years 
Your Free Copy of Bulletin E-601 )| English agent for L&N_ products 
will tell you the seventeen outstanding nd Manufacture of both L & N and S.A 
features that make BS&B Vent Valve Integra products will be conducted 
Flame Arresters your best buy. Or, ask i at the 
your BS&B man to study your particu- 


lar requirements. There's no charge, ; i vr: : 

no obligation. General American Transportation 

Corp. has purchased the land and 

See our exhibit at the ess) buildings of James B. Berry and Sons 

ational Instrument Exhibit 4 . - . eee r Canors 2 

herman Hotel, Chicege P Co, at Carteret, N. J. General Amer 

. 0 a: , ican plans to use the space to expand 

¢ the facilities of its present Carteret 
storage terminal 


sirmingham plant 
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ASME Reports Viscosity, Density 
Of Over 40 Lubricating Fluids 


ure ' sity Report, prepared by the 
b ti 


data on vis 
cosity and density of more than 
10 lubricating fluids at temperatures 
from 32° to 425° F 
up to 


C OMPREHENSIVE 
A 


and at pressures 
150,000 psi are contained in 
th's recently published work sound 
in two volumes, the publication is a 
result ot 
work 


cooperative experimental 
between ASME's’ Research 
Committee on Lubrication, numerous 
industrial firms, universities and gov 
ernment laboratories 


An advisory board composed — of 


representatives from all these agen 
eles contributed their serv.ces to in 
ure suitable selection of test fluids 
and to advise on experimental pro- 
cedure Private petroleum and gov 
ernment labs made physical and 
chemical inspection tests on fluids to 
be sure fluids tected were properly 
identified Pressure temperature 
ity-density measurements were 
“1 out at Harvard 
direc‘ion of 
‘unschmidt 


University 
Professor hr V 


This latter data has been 
on IBM punch cards, sets of 
may be 


‘ntered 
which 
obtained from ASME’s Re 
earch Department 
ot many of the 
tored in 


Small quantiti: 
fluids have been 
ealed ampules for future 
reterence or testing if the need aris« 


Oil Industry Data Filing 
System Revised Again 


VERY commendabk ob ha 
been done, in the third edition 
work, in group ng and corre 
ubjects with re pect to the 
teum industry production 
Unfortunately. the ectir 
manufacturing ind proce 
articularly on petroleum derived 
chemical product ! not complete 
adequate 
one ori 
ubsequent 
n librari« 


file I) 


been 


PETROL 


of carbon black, only a minor sub 
divis.on (759.6) has been used to dis 
cuss petroleum chemical manufac 
ture, a business activity which turns 
out products estimated at $3.1 bil 
lions in value yearly 

All of which does not imply the 
system develoned by Professor Uren 
is not a valuable one. It is, and can 
be made more so by expansion of 
the sections on petroleum manufac 
turing 


Formaldehyde Monograph 
Out in 2nd Edition 


. PECIAL attention is given, in this 
S second and completely 

edition, to the physical and thermo- 
dynamic properties of formaldehyde, 


methods of 


rey ised 


production, formation of 
hexamethylenetetramine and 


other 


many 
phases of manufacture and 
commercial use 
The book begins 
tory of the early 
uses of the compound, quickly launch 
ing into a discussion of 


vith a short his 
devel ypment and 


production 
methods, commercial] solutions, poly- 
mers, reactions with other com 
pounds, et The numerous advances 
in formaldehyde chemistry and tech 
nology are vvered in detail, with 
‘parate chapters on newly-found re 
actions 
teference lists are given at the end 
and a comprehensive 


index concludes the work 


ASTM Okays I1 Process 
Tests and Specifications 


A MONG the 63 new tentative spe 
cifications and tests approved 


by the American Society for Testing 


of each chapter 


Materials at its 1953 annual meeting 
Atlantic City, June 28-July 3 were 
‘ven of specif nterest to the pe 

processing industrie 
new tentatives will be pub 
{ later in the year in the 1953 
Supplement to ASTM Book 
Standards ‘opie f separate 
, 


vailable a 


1q 


dencies of Automotive Wheel Bearing 
ase 
D 1264-53T, Test for Water Wash- 
out Characteristics of Lubricating 
Greases 
D 1265-53T 


Petroleum Gas 


Sampling Liquefied 
(Jointly with Com- 
mittee D-3 on Gaseous Fuels) 

D 1266-53T, Test for Sulfur in Pe 
troleum Products and Liquefied Petro- 
leum Gases by the CO,-O. Lamp 
Method 

D 1267-53T, Test for Vapor Pres 
Liquefied Petroleum Gas 

D 1268-53T, Test for Unsaturated 
Light Hydrocarbons (Silver-mercurk 
nitrate absorption) 

D 1269-53T, Test for Polarographic 
Determination of Tetraethyl Lead in 
Gasoline 


Sure ol 


One other test was prepared by 
Committee D-9 on Electrica) Insulat 
ing Materials. It is D 1275-53T, Test 
for Corrosive Sulfur in Electrical In- 
sulating Oils 


Pipefitter's Manual Details 
Bending and Layout 


P ritt Havdhbool v Forrest R. Lindsey 
ix t ) , t er. $6.00 
Ind t i ‘ 148 Lafayett t New York 


"' tabloid 


volume for 


sized quick reference 
pipefitters contains a 
wealth of time-saving data on bend- 
ing, screwed offsets, mitred joints and 
several types of fittings 

Numerous cutaway drawings and 


tables are used to help the pipefitter 


get quick answers to his everyday 
problems A special section at the 
back of the book contains tables of 
squares, square roots, areas and func 


tion trig formulas and _ functions, 


c., plus a dictionary of pipefitting 


Association Publications 


earch and Director 
d ker ne 
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THE COMPLETED UNIT s! 
cently put on stream 
rye thr 


of tour alkylation unt inder 
cuon simultaneously by McKee 


and 1s the S&Sth time this refiner has em- 


ployed McKee engineering services 


Ree 


THIS SCALE MODEL, built from engineering 
drawings to a scale of 4 inch to 1 foot 
was used to help check engineering and 


purchasing and to aid construction ¢ rews 








in the interpretation of engineering draw- 


ings. It gave the refiner a clear under- 


or ee eae i. See 
. 


standing of his project in advance and ts 


valuable in training Operating personnel 


M KEE ENGINEERING leaves no stone The use of scale models is only one example of 


unturned, no method unexplored in our how this organization utilizes every device avail 


constant effort to design and construct the most able to make sure “McKee Engin 


neering means 
efhcient plant in the shortest possible time and Assured Results.’ That’s why refiners all over the 


at lowest possible cost world use McKee services again and again 


ENGINEERING, PURCHASING AND CONSTRUCTION FOR THE 





Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio 


\ =z 


_ 


Offices: New York ¢ Tulsa, Oklahoma e Union, New Jersey ¢ Washington, D. C 


wh PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 
_ —_ WJ QF Arthur G. McKee & Company « Established 1905 


British representatives of Metals Division: Head, Wrightson & Company, Ltd 


=, Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 1, Ont. 





r &€ RR G E U M r & Oo CG c MEETINGS 


Wide Variety of Topics in Program cabana wade une ie ane cae 
At 8th National Instrument Show trament Boclety ‘of America, 1310 
ILL. FIVE-DAY program of son 90 techn l papers in 2! ff - ne pea wen hey See ce di 
sion plus three r four panel discu ! nd special clit ; he Y rect with the otel ‘lasses will be 
i for the Eighth National Instrumen ; nce “xhibit, Sept held at the Morrison 
at the Morris and Sherman Hotels, C Attendance 
-d to reach 15,000 ASME Talks Processes, 


Inder the general chairmanship of Robert I 


Lake ee ee eee ee Materials at Houston 


the Chicagé mference ymmit- ‘pe 
he hicago conferen ree DAPERS on _ refinery processes, 
nave set up a program to satisfy 


ide diversity of interests Among 





FT 


h Laboratories, Crystal 


materials of construction, main- 
tenance and inspection and plant 
valine te instrament engineers ia structures and vessels sprig — 
petroleum processing industries ; the bill of fare offered at the 1953 


papers expected t be of interest 
Petroleum Division conference of the 
American Society of Mechanical En- 
gineers, at the Rice Hotel, Houston, 
Sept. 28-30 

Program items of particular in 
terest to refiners include 


roe sses 


iui 


PURE OFWs BOB PROCTOR 
} » Chicas Conference 





Oil Man's Calendar 


Chairman George Lar , of SEPTEMBER 
Texas Co., Lockport, Il, ha 
three simultaneous schedules 
ight subjects each, as follows ' 
Schedule A T F ( , " ost M Oct. 15-24 
Pyrometers (millivoltmeter type) National Petroleum neem, ; eeting — ee ey one — * 


American Chemical Society ; 

, Society of Industrial Packaging and Materials 
; Handling Engtacers tect , 
American Institute of Chemical Fagineers n . « 


I 


mechanical and electrical potentiom ‘ oO 
eters, electronic potentiometers Chemical Market Research Ass'n Natural — Ass'n A oe 7 na 
7 us ' € r t exun 
graphic panel instruments, control , , { 
valve selection and maintenance, flow Instrument Society of America, Association of Consulting Chemists and Chem 
forar , . ‘ P : ical Engineers ! ia neeting ¢ t? ann 
meters (electrical type), combustion > lotel Belmont-Plas Maw Work 


control, and electric instruments Natural Gasoline Ass'n of America 
Schedule B . ‘ rex el, ‘ NOVEMBER 
Flectronic p itentiomete graphi Western Petroleum Refiners Ass'n Packaging Association of Canada, 
panel instruments, control valve ‘ cad . ; American O11 Chemists Society 
j ( \ N ‘ 
American Institute of Electrical Bagineers, fa 
i 1 ' } 


and maintenance re 31 i American Society for Testing Materials 
air relays 


rie eT ‘ 
meter (el American Soctety of Mechonical Engineers 

and — P ' seclety of Automotive Engineers 
anda ¢ Vyen 


. I 
Schedule ¢ f 
mn idlic OCTOBER Amorican Petrolewm lnstitute 


California Natural Gasoline Ass'n 
Natural Gasoline Ass'n, of America 


Pac aging Institute 
Chemicet) tnadustries Exposition 
Scientific Apparatus Makers Asan 
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JE PIPING DESIGN AND REDUCE COSTS 


A Pour- Way 
Selection 


This photograph of a weather vane seems 
a good way to point out the fact that there 
are four different types of Midwest Weld- 
ing Elbows (see below). These are more 
types than are manufactured by any other 
company. This greater selection is important 


to users of welded piping because it gives 


the engineer greater latitude in piping 


design and permits improvements and 
economies not otherwise possible in welded 
piping systems. For more information on this 
subject, ask for Catalog 48. 


MIDWEST PIPING COMPANY, INC. 


Main Office: 1450 South Second Street, St. Lovis 4, Mo. 
Plants: St. Lovis, Passaic, Los Angeles and Boston 
Sales Offices: 

New York 7—50 Church St. « Chicago 3—79 West Monroe % 
Los Angeles 33—520 Anderson St. ¢ Houston 2— 1213 Capito! Ave 
Tulsa 3—224 Wright Bidg. * Boston 27—426 First St. 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 





PETROLEUM PROCESSING OPERATING TRENDS 


finery production of gacoline from 


Distributors Stocks Uncertain Factor crude in July was 3,252,000 bd avg 


and total supply 3,612,000 bbls, 6.6°; 


In Winter Outlook for Heating Oils gat hg ~ hac 5 


ol ne stocks got down to around 119 

| EFINERS today, in the peak of July for the U. S. were 7,143,000 b/d 500,000 bbls. This was a reduction 
seasonal consumption of motor avg., highest of the year of only around 11,000,000 bbls. from 
gasoline, are two-thirds of the way Gasolines: U. S. refiners’ gasoline July 28. In 1952 stocks by early No 
through the period in which they nor- stocks July 25 were 143,446,000 bbls., vember had increased several mil 
mally build up inventories of dist-l- and east of California 123,734,000 lion barrels from July 26. With to 
late fuels and kerosine against the bbls This was 9.5°) higher than on tal gasoline stocks this year 143 
requirements of the 1953-1954 heat- a comparable date in 1951 for the 146,000 bbls. on July 25, indications 
ing season. The trend for each prod U. S., and 7.4% for the area east of are that the industry will start the 
uct seems to be California The difference in vol winter buildup with by far the high 
The rate of withdrawals of gaso umes for the two years has expanded est gasoline tocks on record, even 





pa 
. 


line stocks slowed up during July in the last month. On June 27 U.S with consumer demand continu ng 

because of the high plant output and stocks were 7.8 higher than on high through the fall. Tankage may 

the high rate of yield from crude June 30, '51 and east of Cal fornia be required for gasoline that some 

If this continues, stocks by Novem- they were 5.47 higher refiners will wish was available for 

ber will be considerably higher than In the four weeks to July 25, gaso heating oils 

arlier et mated Consumption con line stocks for the U. S. were re Heating Oils: With a 95° in 

tinues to run 8-9 above a year ago duced = 3,510,000 bbI and east of crease in domestic oil burner instal 

With heating oils (kerosine and California 2,847,000 bbl In the cor lations by the end of the vear. a 10°; 

distillate fuels) the replenishng of responding four weeks in 1951, with increase in con-umer demand is es 

dis‘ributors’ stocks (secondary in drawal; were 5,837,000 bbls. for the timated this 1953-54 season. with 
ventories) is lagging because of mat U. S. and 4,921,000 bbls. east of Cali- normal temperatures 

ket uncertainties, and it may be Sep- fornia In 1952, when refiners were Total U. S. heating oil stocks July 

tember before this movement is in operating on recognized low inven 18 were 124,556,000 bbls., nearly 15° 

full swing and the effect on primary torie and were taking care of de larger than on July 21. ‘51 East of 

stocks determined mand largely from current produc California. inventories were 13.5% 

Heating oil stock as ‘ali- tion, withdrawals were 2,617,000 bb! larger Rate of difference vary 

fornia in mid-July were 13.5°7 great for the U_ S. and 1,884,000 bbls. east vreatly with refining districts (Tabk 

er than in 1951 (a more normal year of California for a corresponding 1) Largest rate of increase in 1953 

parison than 2 with the four-week per.od ver 1951, exe'uding California, is in 

Statistically they | not lower withdrawal rate this the Fast Coast and Gulf Coast com 

of balance with com ear, contrasted with 1951, is due to bined area. Heating oi] stocks in the 

part cularly if the the high rate of production, Which Ind.-Il.-Ky. dis‘rict were in vol 

winter should be comes both from high crude runs ume than in 1951 At this date 

and a high gasoline yield (over 40° heating o!l inventories are not out of 

indicated in’ July) Indicated — re line with coming requirement 

Residual Fuels: Demand at refin 

; eries for residual fuels for 6 month 

Table 1—-Refinery Stocks of Heating Oils (Distillates and Kerosine) by has been moderately above supply as 

Refinery Districts, July 21, '51, July 19, '52 and July 18, '53 evidenced by firmer markets. Th 


the one volume product where the 
(Change ‘53 from ‘52 (hange "54 from ‘51 g.rane enc t; is : 
July 1%, "53 duly 19, °52 Amount ¢ July 21, "51 Amount % long-range trend of Lock ' down 
ward In late July, stocks east of 
California were about 4,500,000 bbls 
le than in 2 and for the U. 8S 


2,266,000 bbls. lower 








Crude Runs to Stills 


Daily Average (1090 bbls 
) tice Foreign TOTAL 





Fig. 1—Crude Runs at Peak for 


r) ‘ uM m 1952 








Yields on Crude Runs to Stills 


Garo Kero Dist Resid 
line sine Fuels fuels 
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Operating Trends 





Daily A t 


Fig. 2 Refinery Gasoline Demand Levels Off Motor Fuel Supply 


, 25 





Motor Fuel Demand 


Including Exports 
J Daily Average (100 bbls 
\* 


*Natural Gas Liquids include gasoline blended at refineries, and that used as finished ’ a h 
motor fuel 


Fig. 3—Smaller Drop in "Gas" Stocks in July 


Total (1000 bbls 
” mw i9* . af D 


“ mw 1952 uM uw 19 


Gasoline Stocks 
Finished and unfinished, end of mont 
J + 4 


‘ 
iM 





Heating Oils Production 
K rosine 1 D'etil at 
Daily Average 


Heating Oils Demand 
Daily Average 1000 bbis 


Kr Dist 
sine Fuets TOTAL 





Total (1000 bbls 


ig f Al data 
Forecast of Heating Oils Demand, 1953 


Heating Oil Stocks 
1000 bbis e ad of month 


Ker Dist 
Fuels TOTAL 
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Operating Trends 





Residual Fuels Production 


Daily Average (1000 bbls 


= - — = vo v 1953 N Refinery 
Output Imports TOTAL 


Fig. 6—Moderate Drop in Residual Demand 


Ss |\ ae 


. -_-_a) 7 
Total (1000 bbls.) 
i ‘ Mit Data 


i 


Residual Fuels Demand 


———E a » “ . ’ —— — = 
ere | } } 4 Daily Average (1000 bbls.) 
ee i i i . Ari 
AM A N FMAM a n { FMA a N ) 2 UM 


Total Demand (1000 bbis.) 


Fig. 7—Sharper Gain in Residual Stocks 


3 « ‘ i) “1952 \ h “1953 


hate 
and Jur aiexd f 1 Al data 
BM Forecast Residual Fuels Demand, 1953 


Lew : 


2nd Q i iQ wha 


Residual Fuel Stocks 


1000 bbis. end of month 
US. Except TOTAL 
California U.S 
i i 
i 
‘ 
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Fig. 8—Supply and Demand of Natural Gas Liquids 


2 


Natural Gas Liquids Statistics 
I ‘ M ley ! 4 1 (ia he 


‘ I i mn : 1 


Supply’ (1000 bbis./day avg.) Demand’*( 1000 bbls/day ave 

Natural Natural 

Gasoline LPG TOTAL Gasoline LPG TOTAL 
i i , ‘ 


56 u 41953 N 


4 


i 
i4 2 : 
Total Supply (1000 bbts Total Demand (1000 bhis.) 
‘ ‘' i ma 
i i , 


Stocks, End of Month 


Bre r By type of product 
cobbccceerered ub orere oline plants and terminals onty 
Natura Cor Finished 





de ate Gasoline 





= “UF 
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Information Offered in the Advertisements 


Do you need detailed informa 
ubject? Check 
index 


of literature and data offered in 


tion on a pecifie 


through this easy-to-use 


th } i" advertisement 


ACTIVATED 


ALUMINA in ball 
plet Aluminum 
(‘o. of America, See adv’t p. 1216 
ADDITIVES gasoline Booklets 
Kastman Chemical Products, Inc 

See adv't p. 1153 
ADDITIVES 


mation on 


i" Corn e data 


lubricating oil: Infor 
Santolube Monsanto 
Chemical Co, See adv't p. 1113 

ADDITIVES, oxidation, inhibitors for 

Technical bulletin 

Shell Chemical Corp. See adv't p 
1143 

ADSORBENTS, fullers earth and ac 

Information; At 
tapulgus Minerals & 
Corp. See adv't p. 1251 

AIR PREHEATERS 
tails; The Air Preheater Corp. See 
adv't p. 1212 

ALIAOY SHEET AND PLATE: In 

Haynes Stellite Co. See 

adv't p. 1219 


nsuialing oil 


tivated bauxites 
Chemicals 


Complet« ak 


formation 


ALLOYS, for High Temperature ser 
vice High Temperature Work 
Sheet; The International Nickel Co 

Inc. See adv't p. 1237 

BURNERS 


formation 


fuel oil, gas: Detailed in 
National Airoil 
Co Ine See adv't p 1252 

CATALYTIC REFORMING s00k let 
The Atlantic Refining Co See 
adv't pp 1140-1141 

‘ATALYST CARRIERS, alundum 

Norton Co See adv't p 


surner 


Samples 
114% 
‘ATLYSTS synthetic fluid-type 
microspheroidal and ground: Des- 
criptive information; The Davison 
Chemical Corp See adv't pps 
1146-1147 
‘“HLORINATION EQUIPMENT, for 
slime control in process or cooling 
Information Wallace & 
See adv't p. 1211 
COMPRESSED GAS TRANSPORTS 
motorized trucks: Details; The Tay- 
lor-Wharton Iron & Steel Co See 
adv't p. 1246 
COMPUTERS, shaft monitor: Info 
mation; Engineering Research As- 
sociates See adv't p. 1240 
DESALTING, electric Booklet Pe 
trolite Corp See adv't p. 1259 
DRIERS, for instrument air: Help on 
problems; Pittsburgh Lectrodryer 
Corp See adv't p 1142 
ELECTRIC MOTORS explosion 
proof, totally enclosed Sulletin 
U Ss Electrical Motors In See 
adv't p. 1208 
ENGINEERING SERVICES 


water 


Tiernan Co., In« 


groch 


ure PP20-1; Arthur D. Little, Ince 
See adv’t p. 1135 

EXPANSION JOINTS universal 
packless type Bulletin 35-51A 
American District Steam Co., Inc 
See adv’t p. 1139 

FABRICATION of 
exchanger Information A O 
Smith Corp. See adv't pps. 1204 
1205 

FILTERS, for 3ulletin No 
1152-P; Ronningen Manufacturing 
Co See adv't p. 1236 

FIRE PROTECTION, all types: Lite: 
ature “The ABC of Fire Prote« 
tion;” “Automatic” Sprinkler Corp 
of America. See adv't p. 1119 

FIRE PROTECTION, by foam - 
tem Sooklet, “Foam and How to 
Use It National Foam System 
In See adv’t p. 1244 

FITTINGS, valves, pipe and pumps 
jacketed: Bulletin J-50; Hethering 
ton & Berner In¢ See adv’t p 
248 

FITTINGS welded Catalog W-3 
gonney Forge & Tool Works. See 
adv't p. 1243 


vessels and heat 


fluids 


FITTINGS, welded: Catalog 48; Mid 
west Piping Co., Inc See adv't p 


1226 


FLAME ARRESTERS, vent valv 


Bulletin E-601; 3lack, Sivalls & 
sryson, Inc See adv't p. 1222 
FLOW METERS, for liquids 
on “Xacto 
adv't p. 1248 


Facts 
30Wse! In See 


FRACTIONATING TRAYS: Data on 
‘Benturi, Kaskade" type; Koch En 
gineering Co In See adv't p 
1249 

HEAT EXCHANGER TUBES, brass 
and alloys: Publication B-2; The 
American Brass Co See adv't p 
1121 

INSULATION, block-type 3ulletin 
501; Forty-Eight Insulations, In¢ 
See adv't p. 1258 

INSULATION, for heated oil storage 
tanks Information Insul-Mastic 
Corp. of America, See adv't p. 1118 

LIQUID LEVEL, remote tank gauge 
receiver: Bulletin No, CP-3003; The 
Vapor Recovery Systems Co. See 
adv't p 1206 

LIQUID LEVEL, WELDING PAD 
GAGES details Jer 
guson Gage & Valve Co. See adv't 
p. 1210 

MATERIALS HANDLING: Bulletin 
AD-30A; The Saker-Raulang Co 
See adv't p. 1131 

MIST ELIMINATORS, knitted wire 
mesh: Bulletin; Metal Textile Corp 
See adv't p. 1108 

MIXERS, side, top, electric and ai: 


Complete 


driven Mixing Equip 
ment Co., Inc. See adv't p. 1156 

OXYGEN NITROGEN GENERA 
TORS: Information; Air Products 
In See adv't p. 1193 

PAINT, selection guide Brochure 
3-770; The Sherwin-Williams Co 
See adv’t p. 1242 

PIPE COILS, wrought iron, copper 
brass, nickel, aluminum and alloys 
Catalog No 53 Crane Co See 
adv’t p. 1123 

PROCESS FURNACES sulletin S- 
6.2; Selas Corp. of America See 
adv’t p. 1132 

PROCESS, general: Information 
Perco; Phillips Petroleum Co See 
adv’t p. 1253 

PROCESS INFORMATION: Develop- 
ment reports for natural gas, pe- 
troleum, petrochemical and chemical 
industries; Stone & Webster En- 
gineering Corp. See adv't p. 1124 

PUMP, Micro-Feeder type: Bulletin 
SM-3005-2; % Proportioneers, Inc.% 
See adv't inside Front Cover 

RADIOACTIVE ELEMENTS: “Chart 
of the Isotopes Harskaw Scien- 
tific Division of The Harshaw 
Chemical Co, See adv’t p. 1138 


Catalogs 


REFRACTORY LININGS, hydraulic 

3rochure RC-28A; Johns 
Manville. See adv’t p. 1218 

STEAM TRAPS, 
751; W. H 
adv’t p. 1236 

STEAM TURBINES: Data on appli 

Westinghouse Electric 
Corp. See adv't p. 1245 

TANK CLEANING, with chemicals 
Handbook; Oakite Products, In 
See adv't p. 1250 


setting 


Catalog 
Nicholson & Co See 


general 


cations 


TANKS, calibrating: Bulletin CT-102 
Warner Lewis Co See adv't p 
1256 

TEMPERATURE INDICATOR, with 
3-way adjustable mounting: Cata 
log; The Electric Auto-Lite Co 
See adv't p. 1240 

TUBE CLEANERS: Information; The 
Airetool Manufacturing Co Set 
adv't p. 1214 

TUBING, stainless: Chart; The Car 
penter Steel Co. See adv't p. 1130 

TURBINES, steam, pump drives: Full 
details and Dean 
Hill Pump Co. See adv’t p. 1241 

VALVES check-tilting § dis« Bul 
letin; The Chapman Valve Mfg. Co 
See adv't p. 1247 


specifications 


VALVES, control, guided stroke: Bul 
letin 700-2; Minneapolis Honeywell 
tegulator Co., See adv’t p. 1127 

WATER CONDITIONING: Technica! 
Paper No. 125; W. H. & L. D. Betz 


See adv't p. 1257 
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Typical example is 5 
Nash Gasoline Company, Graham, Texas 


— 





- 
In June, 1950, this company purchased two ° 
“Oilwell” 125-hp, belt-driven units with 14” x 13’ 


single-stage compressors, to boost gas from the 




















field to their gasoline plant some nine miles 
distant 


Input pressures vary from 10” vacuum to 10 

psi for this operation, and corresponding outputs 

When you have GAS PUMPING Problems are in the 60 to 75 psi range. Depending upon 

gasoline plant operations, from 650,000 to 

1,000,000 cu. ft. per day of gas is handled by 
each unit 


;.. let your “Oilwell” Representative quote on the “Oilwell’’ Unit that 
meets your requirements most economically, throughout the 20 to 
300 h : 

ies According to Mr. G. R. Paull, Manager of 


Nash Gasoline Company e consistently gooc 
OIL WELL SUPPLY h Gasoline Company, tl tently good 


performance which the company has received 
DIVISION 


UNITED STATES STEEL CORPORATION 
Executive Offices—DALLAS, TEXAS Area Offices CALGARY, CANADA 


from these units, together with low maintenance 
costs throughout the three-year period these units 
Samet Cities amen wien  eenien o have been in service, was directly responsibie for 
oo ROCREFELLER PLATA DALLAS. TEXAS wousTon, TEXAS their decision to re-order additional “Oilwell” 
NEW YORK 20, N.Y TULSA, OKLA....LOS ANGELES, CALIF units for their expanding facilities, 


Branches Serving All Oil Fields 


SOTOWEDT” 





fe) Mise) TV wale), | 
ON ANY PRODUCT 
OR SERVICE 
ADVERTISED 

IN THIS ISSUE 

SEE INSTRUCTIONS 
BELOW 


Each advertiser listed 
in this index has been 
assigned a code letter 
for use by the reader 
in securing additional 
information about ad- 
vertised products or 
services which interest 
him. This code letter 
appears in parentheses 
to the left of the ad- 
vertiser's name. 


Circle the code letter on 
the “Advertised Prod- 
uct Inquiry" card fon 
the page opposite) 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 


Fill in your name, title, 
company and mailing 
address and mail the 
card .. . no postage is 
required. 


The Petroleum Process- 
Ing Reader Service De- 
partment will give your 
Inquiries prompt and 


ADVERTISERS’ INDEX 
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WHAT'S NEW... 


balance principle 
plant operation, since no time is re- 
quired for the scale unit to reach 
stable balance. Scale lag is approxi- 
mately 0.01 second. Cited are several 
ways in which these 
tems are being used in basic proces 
sing:(1) Continuously feedin 
materials into a chemical process at 
a controlled rate, the adjustable rate 
being direct-set on a calibrated scale 
2) Blending a liquid with a solid on 
the basis of weight, under conditions 
of varying flow, with ratio of solid 
and liquid adjustable; and (3) Auto- 
matically charging three reactors 
with weighed amounts of three dif- 
ferent chemicals following a definite 


further speeds up 


automatic sys- 


£ solid 


sequence, and allowing for a specified 


Dimetric Protractor Measures reaction time between additions. Sys 
a tems are designed and engineered to 

Axonometric Plane Angles individual process specifications, CDC 
based on e ri 338 Control Services, Inc 100 S. War 

Che protractor, minster Rd., Hatboro, Pa 

junction witl Circle No, 2 on Reply Card 

equipment such as ellipse and graph 

paper, contains graduations both for 

the 1:1 plane and the two 1:0.632 

plane Each graduation covers 180 

total, numbered between zero cente! 

and main reference line (usually v 

tical) from O° to 90 clockw 

counterclockwise. In addition, a 

ond set of all numbers is provided 

printed “\ ¢, to facilitate read 

he instrument 


ing if t is used in a 
reversed position. The tool is made of 
vinyl plastic. John R. Cassell Co., Inc 

110 W. 42nd St., New York 36, N. Y 


Circle No. 1 on Re ply Card 


Automatic Control Systems Use 
Gravimetric Proportioning 


and attain 
as high as 0.15% at speeds of re- 
ponse in the order of 0.01 seconds 
In these proportioning, batching and 
blending systems, null balance elec- 





trical and pneumatic detectors meas- 
sories with 
control them 
application of null 


ire weights, while acces 


New Lube Oil Treating 
Process is Automatic 


ompatible accuracie 
Manufacturer say 





replacing 
tion. The “Pet 
For More Information Ao pigggeas. Proc 


np continuou 
Use one of the attached | oils and 
g reply cards to request addi- tock to reat 
tional details or literature on 
any items reviewed in “What's 
New!” Just circle the nuinbers ae ie eee ai 
corresponding to the numbers poe ew Aasdaay 
at the end of each item in eel ear ohcine Sen 
which you are interested. Then } manufacturer’s treate) 
fill in the rest of the card and ‘ capacity of 90 


liniilar 


drop it in the mail. No postage pre ing 2500 to 4000 
required pending on the type 
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possibility of air pollution from escap- 
ing corrosive or noxious vapors. Oil 
sludge contact in the “Petreco” proc- 
ess is only about an hour, or even, in 
some cases, less. Sludge is withdrawn 

mtinuously and automatically, elim 
nating 
Conversely, the electric field cuts the 


amount of sludge in lube stock, ob 


entrainment of lube stock 


viating the necessity for a “water- 
gathering” operation on lighter lube 
oils. Petrolite Corp 390 FE sSurnett 
St., Long Beach 6, Calif 


Circle No. 3 on Reply Card 


Viscosimeter Controls and 
Records to Chosen Temperature 


without heat exchangers or 
other cal accessoric Standard 

temperature-compen 
continuous “Viscorator” ope 
ate at ! temperatures up to 
TOO ar i viscositic from 34 
SSU 1 i 10,000 SSF, all 
referred to ¢ temperature, The 
unit is factory to oper 
ate on a specif osity index, but 
other indexe elected in the 
field by adjustment of the 


linkage. The instrument's base refer 


response 


nce temperature may also be reset 
by an adjusting crew. Any or all 
ot the following variables may be 
ecorded on the apparatus: (1) Vis 
stream (2) 


osity of the measured 


cosityv ¢ recte 


elected re 
erence ae rati ne (3) Ten 
erature of the stream, “Vi 
aid to corre within an accuracy of 
1% of full a] wr variation of 10°F 


from opecating iperature, and with 


scorator” is 


« ‘ f OF 


n 2% for variations of 25°F. from 


‘ 


he operating rature. A circular 
hart is utilized 
ASTM 
ture charts for liquid petroleum prod 
ucts. Fischer & Porter Co., 12 Jack 
onville Rd., Hatboro, Pa 


Circle No. 4 on Reply Card 


which conforms to 


standard scosity-tempera 
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Pump 'Squeezes’ Fluids Through 


A eri of chrome-plated steel 
finger mulate the action of the 


human hand by squeezing fluid 
through flexible tubing in the new 
Sigmamotor” Pump Designed pr 

marily to eliminate corrosion and/or 
contamination problems, the device 
permits no contact between the fluid 
being pumped and the working part 

Pump mechanism has a hinged top so 
tubing can be simply placed in posi 
tion without dicconnecting either end 


Sigmamotor will pump liquids, gase 


solution It will handk 
from 45 to 250 gph. at an operating 
peed of 500 rpm. Different tubing 
izes can be used simultaneously 
Several fluids may be pumped in pro- 
portion, simultaneously and independ 
ently. Tubing recommended for use 
in the pump can be supplied by the 
manufacturer The alum num case 
is 12 in. high and has a 5-in, pulley 
on the side Sigmamotor, Inc., 504 
North Main St., Middleport, N. Y 
Circle No. 5 on Reply Card 


or solid n 





Laboratory Mixer Combines 
Stirring, Tumbling Motion 


incorporating the motion of 
human sample shaking in an electric 
apparatus. The unit has two arms 
mounted to rotate 180° out of phase 
with each other. Each arm has a cast- 
“hand’ mounted at an 
angle so that when arms re- 
thrown 
back and forth along the jar’s length 


aluminum 
acute 


volv the sample is slid 


and moved up and down as the jar 
Set screws on each of the 
three “fingers” on each hand keep 
the jar in position, suction cups on 
each finger insure tight grip. One or 


revolves 


both arms can be loaded, since there 
counterbalance, The 
apparatus is best suited for one- 
quart jars in common laboratory use 
All moving parts are inside, and the 
1/50 hp motor stalls if human hands 
accidentially enter the mechanical 
orbit. Fisher Scientific Co., 717 Forbes 
St., Pittsburgh 19, Pa 
Circle No. 6 on Reply Card 


is no need for 


Combination Flow Detector 
And Liquid Level Control 


has no moving parts and is 
hermetically sealed. “Detect-A-Flo” 
can be used as a warning device in 
air-cooled equipment, as a_ ventila- 
tion contro] and other similar appli- 


cations where a particular flow rate 
must be maintained, or as a liquid 
level detector or controller. In the 
latter usage, the unit is said to re- 
spond to level changes of less than 
0.1 in., and viscous fluids are said 
o have little or no effect on opera- 
tion. The apparatus can be set to re- 
spond to any mass rate flow of air in 
the approximate range 1 000 to 5,000 
lb./hr./sq. ft., corresponding to less 
than 4 ft. to more than 180/ft./sec 
for flows of standard air. The unit 
does not depend on pressure drop for 
operation, being based on the prin- 
ciple that the amount of heat conduct- 
ed away from a constant heat source 
varies with the flow of air moving 
past that surface. One leg of the unit 
is continuously heated by a small in- 
ternal heater. As flow rate drops, the 
heated leg expands because less heat 
is carried away. The resulting ex- 
pansion is transmitted through lever 
action to a 
tact assembly in the other leg, caus- 
ing a relaxation in the struts and 
breaking 


strut-and-electrical-con- 


moving the contacts apart 
the circuit temperature 
range is 65° F. to 175° F., and the 
unit retains its accuracy in either a 
constant or changing ambient tem- 
perature. Fenwal, Inc., Ashland, Mass 


Circle No. 7 on Reply Card 


Operating 


Automatic Shut-Off Valves 
Close Gas or Fluid Lines 


with either increase or de 
crease in pressure, or both, depend 
ing on the model selected “Secur 
ity” valves can be installed either 
upstream or downstream in relation 
to the regulator, with or without 
static control, for either high or low 
pressure app'ication Illustrated is 
Model “IDPS-L"”, which closes on 
either increase or decrease of pres- 
sure, with static line control for low 
pressure application The units are 
available in cast iron or steel, and 
can be placed in existing pipe lines 
it is said, with negligible pressure 
drop. Security Valve Corp., P. O 
Box 1551, Los Angeles, Calif 

Circle No. 8 on Reply Card 
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bitsch Has Dies for 279 Cap and Riser 
Assemblies for Specific Requirements 








Existing dies of 279 different cap and riser designs of assemblies an added value in planning stages. 
are available for process recommendations as well 


Practical ideas for improvements in the constantly 
as data on the various ratios of related 


areas. 


changing petroleum refining and chemical process- 
Customers’ engineering staffs have found 


ing industries are a part of GLITSCH service in 


GLITSCH’S experience relative to this wide range their world-wide operations. 


Design your fowcEess AegudeEmtnds 


mi we 


ute compoleTe Cre of design 





The GLITSCH design offers its outstanding, flexible features and me- 
chanical supporting structure to the refining and chemical processing 
industries. The process engineer has complete freedom to design ac- 


curately the most efficient bubble tray for each of his process problems. 


GLITSCH trays are doing a top notch job in all types of fractionation 





and distillation equipment such as vacuum, crude, light ends and petro- 
chemical units. GLITSCH “TRUSS-TYPE” light weight bubble trays 


are custom-built from the corrosion resistant materials best suited to the 
individual needs of each fractionation job. 


litsch 


“TRUSS -TYPE” 
Bubble Trays, Towers - — FRITZ W. GLITSCH & SONS, INC. 
and other Petroleum - 


~ P.O. Box 6227 
‘Refinery, Chemical ond | tne DALLAS 2, TEXAS 
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NICHOLSON W. O. TRAPS 


Cannot Leak Live Steam 


Even though re-evaporation com-  oline from scrubber head of boost- 
pletely dries up its body, a Nichol- er and gas lift compressors; gaso- 
son weight-operated trap will not line, oil or moisture from gas well 
leak live steam, Widely used for separators, accumulators, after-ab- 
steam purifiers, super-heated steam sorbers, etc; package natural gas- 
lines, headers, separators, heaters, oline plants; gas lines. 


ove. 4 TYPES—press. to 200, 500, 650, 
DRAIN WATER, GASOLINE, OIL 1500 Ibs.; for every large capacity, 
Nicholson W. O. traps also have heavy-duty use. " 
many applications in natural gas in- 

dustry: drain gas- 








CAT'G 751 


Plastic-Rubber Film Can 
Be Electronically Sealed 


to itself, so that no cementing 


215 Oregon St., Wilkes-Barre, Pa. taping of seams is required 





mi combining the propert 


plastic and synthetic rubber, w ré 
NICHOLSON ntly used by the tank manufac 
turer to make an oil tank diaphragm 
While in this particular instance the 


TRAPS ‘VALVES * FLOATS material was unsupported by fabri 


t 











can be combined with many type 
fabric reinforcement The com 





pound itself can be varied to obtain 
“FIRST in the FIELD’ resistance to oil, gasoline sunlight 
heat, cold, abrasion and acid As 
for used for oil tank diaphrag: " “Vul 
) cafilm”™ has acted to elimina e evap 
Efficient FILTERING oration from stored petroleum prod 
ucts. In one design the diaphragm 
rises and falls with liquid surface 
©) while in another the diaphrag is 

RONNINGEN : suspended in space by the hight 1 pre 
ure of expanding vapors. In tanks 
containing sour crude, the material 


New Type is said to protect tank walls and top 
against corrosive sulfuric acid fumes 
F ‘ u ! D F ! L T E R B. F. Goodrich Co., Akron, Ohio 


Circle No.9 on Reply Card 











For PROCESS WATER 
GASOLINE .. . OILS 
HYDRAULIC FLUIDS .. . Thermocouple Head Is 
CHEMICAL LIQUIDS Cadmium Plated Malleable Iron 
Capecities: 6-1800 6.P.m. . to resist corrosion. “Serv-Rite 
60 BA Ree eat is compactly designed and contains a 
Seaemeene te 150 Psi new style friction-lock cap which can 
nie be tightened or removed by a quarter 
turn. Within the cap is an asbestos 
gasket to assure a dirt- and moisture- 


STRAIN AGAIN with RONNINGEN tight head. Connector block is con 


structe,. of heat resistant material 
QUICK COUPLING — Quick Disconnect, Quick Connect — no tools of . See aye a 
QUICK BLOW-OFF for cleaning which withstands temperature ip t 


900 F. in continuous service. De 
NON SHORT-CIRCUITING—Ends are welded—No by-passing 


Read all about it in our BULLETIN No. 1152-P sign permits easy withdrawal of com 
plete element including connector 


RONNINGEN MANUFACTURING CO. < block. Choice of 4 in., % in. and 1 in 


; IPS protecting tube is available 
Quick Coupling FLUID FILTERS Non Short Circviting Claud S. Gordon Co., 3000 S. Wallace 


Vicksburg, Michigan — Phone 5161 St., Chicago 16, Ill 


Circle No. 10 on Re ply Card 





Particles large or smoll, 
We FILTER them all 
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PETROLE! 


PROCESSING 


To 


obtain more 


TO SOLVE YOUR 
HIGH -TEMPERATURE 
PROBLEM 


This coupon will bring 

you our High Temperature 

Work Sheet so that you can 

turn your troubles over to 

Inco’s High Temperature En- 

gineering Service for analysis 

and suggestions. No obligation 

whatsoever, of course, whether 

they recommend an Inco Nickel 

Alloy or some other material as 

the most practical answer to your 
particular problem. 


N 


y 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


Pluase send me the High Temperature Work Sheet so that | may 
cutline my problem to you 


Nome 
Company 
Address 


City 


data on advertised products (eo page 





It’s a Matter of Record 


It's a Matter of Record 


The excellent performance of the two 
stream turbine driven four stage pumps 
stalled in 1939 to pump light hydro 
arbons of 465 sp. gr. operating at 
3400 RPM. in 1942 the speed was in 
3900 RPM. From 1939 to 
n stream 82 pump 
parts refinished 0 pump parts re 
placed 0. Third unit installed in 1947 
to operate at 4000 4200 RPM 


lal 
Precision) Sill 
PUMPS 


(To obtain more data on advertised products see page 1232) 


creased to 


1950 time 


HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bldg., 122 E. 42nd St., New York 
Offices in All Principal Cities 





Cancer 
strikes 
Lin 5 


Your gifts to the American 
Cancer Society help guard those 
you love. 

Your dollars support research in 
a hundred laboratories and univer 
sities ... spread life-saving infor 


mation ...ease pain and suffering 
...provide facilities for treatment 
and care of cancer patie nts. 

It is a sobering fact that cancer 
may strike anyone tomorrow 
strike back today with a gift to 
society 


the American Cancer 


You may mail it simply ad 


dressed CANCER, ¢/o your local 


post office. 


American 
Cancer 
Society 
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Fig. 2342—Stainless Steel Swing Check Valve 
for 150 pounds W.P. at 500F. Also made for 
300 and 600 pounds W.P. at 800F. Available 
in other corrosion-resisting metals and alloys. 
Also furnished with screwed ends, 


Fig. 3003 —- 300-pound Cast 
Steel O. S. & Y. Gate Vaive, 


Fig. 2490 —- Stainless Stee! 0. S. & Y. Gate Valve 
for 150 pounds W. P. at 500 F. Can be furnished 
with solid or split wedge and with flanged ends. 


To obtain more data on advertised products see page 





Ys 


lal SLL 


WEL DING ~ JACKET: 
FITTINGS 


ALSO AVAILABLE - 
SCREWED & FLANGED 
FITTINGS & PIPE 


INVESTMENT BUILDING 
PITTSBURGH 22, PENNSYLVANIA 


adjustable 
mounting 





SHAFT 
MONITOR 


ERA SHAFT MONITOR shafi position indicators detect angu- 
lar position of a rotating shaft and convert the result to 
digital representation 

ACCURACIES of 0.09-degree are practical, Veasurements 
may be displayed remotely in digital , 

form or transferred to magnetic tape 

punched tape. punched cards of 

used for control 

For more information on ERA Shaft 

Monitor Analog to-Digital Converter, 

write on your business letterhead to 


: : ra j 
Lng incctiong Sfucatch fpusocialed 
Division of Mfemington Fkanud 
1902 West Minnehaha Avenue. Dept P 6 2” “St. Paul 4, Minnesota 
DIGITAL COMPUTERS « DATA HANDLING SYSTEMS + MAGNETIC 
STORAGE SYSTEMS «+ INSTRUMENTS « ANALOG MAGNETIC 
RECORDING SYSTEMS « COMPUTING SERVICE 





.» TEMPERATURE 
INDICATION 


Auto-Llite offers many ther- 
mometer styles, permitting 
plant-wide temperature obser- 
vation at low cost. Standard 
temperature ranges from 
minus 60°F to plus 750°F. 
Send for latest catalog 
showing various types. 


Model F-1 teraperature indicator Rigid 
stem or capillary tubing for FYE-LEVEL 


remote reading. Priced from $22 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 
TOLEDO 1, OHIO 
NEW YORK + CHICAGO + SARNIA, ONTARIO 


TEMPERATURE INDICATORS & RECORDERS 


1240 (To obtain more data on advertised products see page 1232) 
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Valve Operator Will Open 
Or Close 24-in. Plug 


in two seconds without me- 
chanical shock. The “Shafer” plug 
valve operator, illustrated above, is 
one of several at a gas compressor 
station interlocked for quick closure 
when actuated from one of three 
emergency manual control 
stations. The units can be installed 
on existing 11% in. to 30 in. plug 
valves, and can be powered with gas, 
air or liquid at pressures from 60 to 
1,000 psi. The single moving part ap 
plies torque directly on and about the 
plug valve stem like a two-handled 
wrench. It is available for manual, 
cyclic or automat 


remote 


remote control, 
with pneumatic, hydraulic or electri 
initiation. Shafer Valve Co., In 
Bradshaw & Co., representatives, 530 
ith Ave., Pittsburgh 19, Pa 

Circle No. Won Repl 


Oscillograph Records 50 
Active Data Traces 


mn 12-in paper or filn 
speeds from 0.10-in 
ond, The Type 5-119 


llograph 


warning 
record los degin 
eration in the vent of main re | 
rovided to 
check condition of the main and re 


lamp failure. Circuits ars 


serve lamps, timing lamp, heater 


eration, and paper supply. Additional 
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For Your Small Jobs 
Installed in a large southern 
refinery, this Dean Hill Type DH 
Steam Turbine efficiently 
provides all the H.P. needed 

for driving centrifugal 


process equipment 


DRE POWER! 


For Your Big Jobs 


10 HP. is available for 





; pumping operation 
i int as above) 
is on the job with 


| steam turbine 


For Your Money With 
DEAN HILL Turbines 


e, Dean Hill Turbines 

t to give all the power 
need, at less expense 
Specifically designed for 
on at medium steam 
Since th ey are the 

stage, double impact 

‘y ption 

j 5 economy 

st key DH T rbine 


niercnanaec 


COMPANY 


Since 1895 


° notes @ sh © Houston © 
* Memphis © Nashy hmiond © Bog Mex , * The Hague 
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NEW! lane guide, 


on Refinery 
Painting 


es 
interior surtes 


makes proper 
pain Seloctiovy 


easy 


Puzzled over painting problems? Here’s a new 
guide that takes the guesswork out of refinery 
painting. In 12 easy-to-read pages, with painting 
recommendations in handy check chart form, it 
tells at a glance the right paint to use on each type 
of interior or exterior surface—for surfaces ex- 
posed to various temperatures and operating 
conditions. 

Included are suggestions on surface preparation 
and helpful painting hints. 

Ask for your copy... write for Brochure B-770. 
The Sherwin-Williams Co., Petroleum Division, 


Cleveland 1, Ohio. 


SHERWIN-WILLIAMS 


PETROLEUM FINISHES 


(To obtain more data on advertised products see page 1232) 





What's New! 





test circuits check the warning sys- 
tems. Firequenci’s from 0 to 3000 cps 
may be recorded by installing the 
manufacturer's precision galvanom- 
eters. Record speeds are changed with- 
out tools through interchangeable 
gears, accessible when the magazine 
is removed. A jump switch increases 
record speed ten times without stop- 
ping the unit, spreading complex 
wave forms to allow quicker, easier 
and more detailed interpretation of 
data. Timing lines are adjustable to 
full record width or 1l-in. borders at 
intervals of either 0.01 or 0.10 seconds 
between lines All controls and in- 
dicators are located on the front 
panel. The unit stands 13%-in. high, 
15'. in. wide by 27-11/16 in. long and 
weighs 145 lbs. Consolidated Engi- 
neering Corp., 300 N. Sierra Madre 
Villa, Pasadena 8, Calif 


Circle No. V2 on Reply Card 


; 

: 
eeeeee 
eeeaeaee 
eeeree 


| See eesee 
} *eeeeeee 
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Analog Computer Simulates 
Physical Systems Electronically 


operating as an equation 
olver, a system analyzer or a de- 
sign instrument Either the em 
pir.cal or theoretical formu'a for a 
system under study may be set up 
on the “EASE” computer, the prob 
lem then being olved by varying 
coefficient potentiometers. The unit 
operates in real time, using actual 
physical hardware in a closed loop 
or in fractions of real time. To extend 
the capacity of the apparatus to 
solve more complex problems, com 
ponents may be added by inserting 
them into the rack and plugging into 
the receptacle unit, Users need only 
purchase the facilities which they 
initially require, with assurance that 
future requirements won't make 
those facilites obsolete The unit 
stands in two or three racks ap- 
proximately 6 ft. 4 in. high, 20% in 
wide and 15 in. deep seckman In- 
struments, Inc., South Pasadena 1 
Calif 

Circle No. 13 on Reply Card 


PETROLEUM PROCESSING, August, 1953 





WELDOLET WELDING FITTINGS 
MEAN PERMANENT PIPING 


.-- PERMANENT SAVINGS 


] 
Hoes (\/ Every fitting is shaped to fit the pipe and is self-aligning. 


The template is the inside of the fitting. The hole 








in the run-pipe can be cut out either before or after 
the fitting is installed. 


Welded as indicated—to 
fill in 50° bevel at crotch, 
blending into 35° bevel at 
skirt—full reinforcement is 
accomplished. 


The outlet is machine-beveled for quick, easy 


butt-welding of the branch pipe—shop or field 


fabrication. ' 
; 
OA OW 1. The WeldOlet is raised off the run pipe to establish proper weld gap, as 
required by Code for all types of branch connections. This is accomplished 
by placing spacers, e.g. welding rods, under the fitting. 


. The base joint is tack welded, preferably at four points, each half way be- 


tween the crotch and skirt sections of the fitting. The spacers are then removed. 


. The stringer bead—or beads—is applied completely around the base of 


the fitting. The established weld gap assures full penetration. 


. Additional passes are applied as necessary to fill in the tapered base bevel 

of the fitting. The intermediate passes should not be continuous. Re-inforcing 

TO COMPLETELY welds should be made at the crotch bevel area at each side of the fitting 
SAFEGUARD AGAINST: only. A continuous cover bead should be added, filling the bevel at the base 


* high pressures of the fitting at the crotch and skirt sections. 


« high temperatures 
° internal corrosion TO ACCOMPLISH ALL THESE THINGS IN THE MOST 
© external stresses ECONOMICAL MANNER... SPECIFY AND USE 


TO PROVIDE: BONNEY WELDOLET WELDING FITTINGS 


* improved fluid flow DISTRIBUTORS IN PRINCIPAL CITIES 


* trouble-free and 
permanent piping 
systems 


WELDING FITTINGS DIVISION 


BONNEY FORGE & TOOL WORKS 


ENG. DEPT., 368 GREEN STREET 


FOR COMPLETE ENGINEERING DATA WRITE , ALLENTOWN, PENNSYLVANIA 
FOR YOUR BONNEY W-3 WELDOLET CATALOG 
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(MMABLE 
BE. HAZARD 


‘TIONAL FOAM % 


—r 


/ 


NATIONAL iy 


FOAM SYSTEM INCORPORATED 


WEST CHESTER, PENNA. e«({) 
Headquarters for Foam Fire Protection 


(To obtain more data on advertised products see page 1232) 
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Pressure Switch Has An 
Adjustable Sensing Range 


from 15 to 3000 p and «ac 
tuates an electrical circuit on increas- 
ing or decreasing pressure. ‘she unit's 
piston-type pre sure sensing element 
is not subject to fatigue, and is best 
uited, it is cla med, for app!ications 
where millions of cycles are expected 
of the switch The basic body kit 
may be converted to changing serv 
ice requirements by means of inter 
changeable fitting kits The mount 
ing bracket fits around the neck of 
the unit and may be rotated a full 
360° as well as moved up and down 
Switch may be mounted in any pos! 
tion and is not sensitive to vibration 
or line surges Barksdale Valves 
5125 Alcoa Ave Los Angeles 58 
Calif 

Circle No. 14 on Reply Card 


% 


Insert Tee Fitting For Plastic 
Pipe Has Reduced Side Outlet 


fitting 


» facilitate 

lateral pip 

unt is in d | tainl 
steel clamps are rl red O% pipe 
and fitting nak ! int leak 





proof. The tee fitting is molded fron 
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“Turbine blade strength hinges on this critical tenon” 


Westinghouse research proved that a single rough 


notch or “square corner” at this critical point reduces 
blade strength by 50%! All blades vibrate at their 
natural frequency. The amplitude of the vibrations 
must be carefully controlled. Any notch or “stress 
concentration” reduces allowable amplitude—reduces 
blade strength. 

Fifty years ago Westinghouse recognized the impor- 
tance of vibratory stress considerations, and today has 
an unequaled wealth of data upon which each new 
design is built. In these blade tenons, for example, 
every tenon fillet is final-machined with a special tool 
to achieve a precisely contoured fillet. Backing this is 
careful control of amplitude throughout the full range 
of operating speeds. Result—sound, stable blading 
with inherent extra strength. 

Every Westinghouse turbine user has the advantage 


of this combination of design excellence and manu- 


facturing skill. It is responsible for the many features 
in all Westinghouse General-Purpose Turbines. 

For full information on these advanced turbines 
and sound advice on your steam applications call your 
Westinghouse office or write Westinghouse Electric 


Corporation, P, O. Box 868, Pittsburgh 40, Pa. 


140862 


Type E-220 General-Purpose Turbine 


This high-speed, multi-stage 
turbine, 500 hp to 5000 hp, 
is ideal for drives requiring 
speeds up to 10,500 rpm. It 
incorporates all the features 
and considerations of the 
rugged, reliable, single-stage 
Type E, 


Turbines for every industrial use 


you can 6€ SURE... 1 175 


Westinghouse 





TAYLOR - WHARTON 
GAS TRANSPORTS 


| Phote courtesy of 
General Chemical Div 
Chemicol & Dye Corp. 


an 


Why ?——Because there's no rolling, lifting or sliding heavy cylinders 


when high pressure gases are delivered the Taylor-Wharton way. 


In fact, there’s no exchange problem at all. The first to appreciate this are 
customers, shipping and receiving personnel and drivers. Each T-W Gas Trans- 
port replaces 200-400 conventional high pressure cylinders, and can be deliv- 
ered as a unit to remain right at the user's plant. When exhausted, the transport 
is returned to producing point for re-load. 


Rugged design, careful workmanship plus our vast experience in producing 
seamless steel gas cylinders combine to make Taylor-Wharton Gas Transports 
the safest possible. Gross weight is 28,000 lbs., including 30 tubes mounted 
on single axle with 2-speed landing gear and air brakes. Write for details. 


Units now in 
use carrying: 


TAYLOR-WHARTON GAS TRANSPORTS a product of 


) THE TAYLOR-WHARTON IRON & STEEL CO. 


— CINCINNATI 12, OHIO 


Also Manufacturers of: Manganese Steel Castings, Alloy and Carbon Steel Castings, 


Special Trackwork, Gas Cylinders. 


(To obtain more data on advertised products see page 1232 


eve) 





What's New! 





a single piece of thermop!astic ma 
terial, and is claimed by the manu- 
facturer to be proof against rot, rust 
and electrolytic corrosion Carlon 
Products Corp., 10225 Meech 
Cleveland 5, Ohio 


ve 


Circle No. 15 on Re ply Card 








Diaphragm Valve Accessory 
Doubles Stroke at Inner Valve 


giving regulation of 
fluid flow. “Magna-Stroke” is essen- 
tially a gear train working at a ratio 
of 2:1. It allows fluids or gas vapors 
to be maintained at a desired pressure 
with half the variation in valve ac- 
tion. Valves energized by pilot instru- 
ments responding to pressure or tem- 
perature changes in the system are 
said to respond twice as fast, only 
half as much change being needed at 
the diaphragm to give the same ef- 
fect at the inner regulating valve. 
Since less pressure change is needed 
with the unit, a smaller diaphragm 
can be used. When reversed, the effect 
achieved at the inner valve is double 
that of the power. Thus in instances 
where high pressure is involved, as 
when used with a single port valve, 
a positive shut-off is obtained. Nat- 
ural Gas Equipment, Inc., 190 E 
Glenarm St., Pasadena 2, Calif 

Circle No. 16 on Reply Card 


closer 
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(Cushioned 


to a drop-tight seat... 





... that’s why these unique 


CHAPMAN 
Iikting Dire CHECK VALVES rie 


means by “Cushioning:” 


cut head-loss to lowest levels This specially designed, “‘air- 


foil’ disc balances perfectly 











in Open position . . .-then 
drops easily to closed posi- 


The Chapman Valve Mfg. Co. tion (cushioned by the flow). 


INDIAN ORCHARD, MASSACHUSETTS No jarring or slamming, in 
usual pipe-layouts. Write for 
bulletin. 


CHAPMAN = CHECK VALVES 
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At left: Jacketed 3-Way Plug Cock. 


Below: Cutaway section of Jack- 
eted Cock, showing packing gland 
construction. 


7 4 
7 * 
*ecisneo '* 


Jacketed Pipe, 
Pumps, Valves 
and Fittings eee 


for maintaining uniform tempera- 
tures (hot or cold) in process pipes 


Regardless of whether the material is be 
ing heated or cooled in the processing, and 
what heating or cooling medium 1 being 
used, H & B jacketed fittings are available 
for all application Stear hot water or 
hot oil may be used for heating, cold water 
or brine for cooling 


H & B can + you t ey 


ym your 
jacketed pipe and fitting requirements be Ribbon-Type Indicator 
cause we buy all standard size pipe from ° 
the mill in carlcad lots, make our own For Graphic Panels 
special fanges in quantities, and are tooled 
Jacketed Meter, with set-back register, for up for making jacketed equipment at low 
measuring viscous liquids est possible price. Write for Bulletin J.50 


ly suited to rive 


IS esSpecia 4 


} 

i 
continuous indication of valve pos 
tion or variables such as liquid level 
H £ T H t R | N G T oO i & B iz R N Fa R ] N e.. The indicator scale measures only ; 


in. x 4'4 in., and all component parts 
751 KENTUCKY AVE INDIANAPOLIS 7, IND. are 
ind protected by a housing secured 
to back of the panel. The Model 50 
Consotrol Indicator receives pneu 
matic measurements from a transmit 
ter located at the process This forces 
is applied to a receiver bellows, which 
through a lever and stainless steel 
tape arrangement, rotates two light 
weight drums. A brightly colored Ny 


can’t beat i . lon tape, wound on the 


mounted on a removeble chassis 














you 


drums, is 
wt ’ drawn behind a glass pane on which 
the ' ' aa . ’ scale graduations are printed, thus 
‘ , : making internal illumination unnes 
accuracy ; ' a : ‘ paary 30th single and dual indicat 
4 ing scales are available, and they can 


and be adjusted for direct or reverse re 


sponse to measurement. Alarm con 


: tacts of the mercury switch type are 
dependability : mm cts of the mercury swi ‘ 


provided optionally. The Foxboro Co 
Foxboro, M iss 


Circle No. 17 on Re ply Card 


XACTO is the meter that's changing 
liquid-handling habits in every industry 
where liquid measure and control have 


at rifi meter measurin 
been a problem. extent agen ons 
stations where a wide variation of flow 


Differential Controller Gives 
Additional Flow Measurement 


XACTO safely handles over 600 dif- conditions are likely to be encountered 


Pees 3 : : The unit automatically turns another 
ferent liquids in processing, blending, measuring unit into the line when 


packaging and many other batching neeced, and shuts it off when the fluid 
or continuous operations. load dreps below a pre-set minimum 
The differential controller is mount 
ed in the orifice meter care, offering 
a compact unit of strong construc 


BOWSER, inc. tion. The orifice meter whi h actu 


1329 Creighton Ave., Fort Wayne 2, indiana ates the control mechanism also 


serves as the primary measuring unit 
Pe oy = OFFICES A cylinder-operated Nordstrom valve 

Ationte - Cle + Dalles, - Fort Wayne - Kansas Affe scapes serge Poet 
City + New York ~ ~ «pg Be Granciese « Wash is used to give positive shut-off. As 
Canadian Plent and Sales, Hamilton, et no additional motor valve is required 


Write TODAY for the facts on XACTO! 
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of your 


Desiga Factors 


Low vapor thruput 
| | 
High Vapor thruput 
Low Jicguanel thruput 
High licquad thruput 





Low pressure drop 




















Bhigehy pore ure towers 
Low pressure towers 
Alloy or alloy clad lower 


Shop fabricated towers 














l veld fabricated towers 




















Check your requirements on this simple chart. While any 
one of the “plus” features justify the economy of hoch 
“Benturi” Kaskade trays, a combination of these condi- 
tions provides a “bonanza” to the operator. We'll be glad 
to give you data on “Benturi” installations to fit sour 


requirements. No obligation. 


KOCH ENGINEERING COMPANY, INC. 


DESIGNERS + MANUFACTURERS + BUILDERS 
321 WEST DOUGLAS WICHITA 2, KANSAS 





What's New! 





the amount of equipment is reduced 
A minimum of 10 psi. is required to 
actuate the control unit and 50 psi 
lo operate the valve cylinder. Rock 
well Mfg. C 100 N. Lexington Ave 
Pittsburgh 8, Pa 


Circle No. 18 on Re ply Card 


Liquid Metering System 
Has Push-Button Control 


eliminating manual resetting 
Electri 


built to measure cold and 


before each run N agara 


volume 


hot-water base liquids, viscous and 


non-viscous oils and many corrosive 

chemical In operation 

impulse 1s generated in 

cuit upon delivery of eae 

liquid. Impulses are transmitted 

an impulse counter which accumu 

lates them up to the preset number 

Upon reachin 
lve in the 

the counter 


gz this point, a solenoi 
liquid line clos¢ in 
recycles itself back to 
zero for the next run Manufacturer 
1VS unit saves time and give 


r 





Turnaround shortened one day 
by new cleaning method 


Comparative report shows 
Oakite Compound No. 88 
cuts cleaning time by 20% 


This large retinery felt i was taking too 
much ume to clean equipment during 
turnaround. To compare jobs, time, and 
costs Engineering decided tf test two 
chemical methods, one of which involved 
Oakite Compound No 
Man's knowledge of 


problems 


4 and the Oakite 


relinery cleaning 


The engineer's report speaks for itself 


no gas disposal problem...no chance 
of running tower over no delay 

cheaper from chemical consumption stand 
point... Oakite procedure should cut over 
all cleaning time by 20° recovery turn 


around would be zt least one day shoster 


Proving that —in industrial cleaning i 


always pays to consult Oakite 


o INDUSTRIAL ¢ 
yint ‘ts 
aw ‘Ing 


| your Oakite Technical Service Rep 


resentative. His experience is yours 
lraw on. He'll study your cleaning prob 
demonstrate the best 


He'll keep check 


nz back to see that you 


lem, suggest and 
material and method 


get top quality 


cleaning at low cost. Call him today! 


FREE HANDBOOK — 
full of facts on 


petrolsum men 
Drum reconditioning  Sialld Kandy 
Descaling 

Cleaning tanks 

Salvage cleaning 

Paint stripping 


Cleaning tank car 
interiors 


Write Oakite Products, Inc 
SOD Rector St., New York 6, N. Y 


OAKITE petroleum service division 


Technical Service tints - ° ot* 


mitTHoos 


Representatives in Principal Cities of U. S$. and Canada 
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er accuracy An 
the meter is to 
ally-driven integ 
from the 
2956-P, 


alternate use for 
actuate an electric- 
rator located away 
meter Buffalo Meter Co 
Man St suffalo 14, N. Y 
Circle No. 19 on Reply Card 


Trade Literature 
Organic Reaction Catalyst 


benzyltrimethylammonium 
chloride, marketed in a 60-626, aque- 
physical 


described in Tech 


us solution; specifications 
properties and uses 
nical Data Sheet 17; shipping weights 
are also listed. Commercial Solvents 
Corp., 260 Madison Ave., New York 
ry 
Circle No 


20 on Re ply Card 


Insulation Heat Loss Estimate 


sheet, used in preparing an- 

of thermal insulation for 

ed industrial equipmer step-by 

instruction for recording sur- 

‘ data for each type of heated sur- 

fac with Btu and dollar savings 

provided by different types of insula- 

pamphlet. Industrial 

Institute, 441 Lexing 
York, N. Y 


21 on Reply Card 


tion; in 4-page 

Mineral Fiber 

ton Ave., New 
Circle No 


Automatic Graph Plotting 


to create graphs from punched 

cards; S-page booklet tells how meth- 

od can be used to obtain line, 

and bar graphs, yielding quick evalu- 

performance data. Interna- 

3usiness Machines Corp., 590 
uN. F 


22 on Re ply Card 


point 


ation of 

tional 

Madison Ave., New York 22, 
Circle No 


Regulating Feeders 


for solid materials discussed in 
12-page Bulletin 33-E; covering de- 
sign details, capacities, dimensions 
and application of a wide variety of 
units. Hardinge Co., In York, Pa 
Circle No. 23 on Reply Card 


Welded Floats 


for level instruments, in stain- 
less, Monel and chrome-plated steel, 
in spherical, elliptical and cylindrical 
shapes; weights, buoyancies, collaps- 
ing pressures and prices listed in 8- 
page Bulletin 753. W. H. Nicholson 
& Co., 12 Oregon St., Wilkes-Barre 
Pa 
Circle No. 24 on Re ply Card 
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... ready to tackle 
any sorptive-mineral job 
\ that comes along... 











ATTAPULGUS Fullers Earth 
POROCEL Activated Bauxites 


ADSORBENTS 


There’s an Attapulgus or Porocel adsorbent to fit your process 
technique for removing odors, colors, tastes, moisture, acids, 
sulfur, fluorides and unsaturates from process liquids or gases. 


Materials treated in principal applications are: motor oils and other 








lubricating, specialty, and technical oils; petrolatums and waxes; 
aviation and motor gasoline stocks; kerosene; diesel and heating 


oils; chemicals and petrochemicals. 


CATALYSTS, CATALYST CARRIERS 

Our sorptive minerals are recognized standards in desulfurization, 
reforming and isomerization systems—catalytic removal of unsatu- 
rates—conversion of sulfides to elemental sulfur—fluid catalyst appli- 


cations—as catalyst Carrier in Copper sweetening processes. 


DESICCANTS 


We offer a wide range of reliable, thoroughly proved desiccants for 


drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases 


SPECIAL GRADES 


Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs are ready to assist in research, develop- 


ment, design and operating problems. Your inquiries are invited. 


ATTAPULGU shai alate . POROCEL CORPORATION 


Dept. D, 210 West Washington Square, Philadeliphia 5, Pa 
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Corrosion Resistant Alloys 

‘ described in seven separate 
. the Pacemaker in Soya Research Data Sheets which outline corrosive 
} media which the manufacturer 
is your most reliable source nickel- and iron-base alloys + 


45 for Soya Ingredients are = eee as structural pre p ! 
éR SERVING neue Cate.” Daaan 

yR RN INDUSTRY eceoeoeveeveeee®? troit 3, Mich 

B FOR 41 YEARS R, le tee PROVED 


Steam Atemizing Oil Burners Soy A ithe , Instruments for Waste Disposal 
bean and water treatment 26-page 
I rorg ing 


Mechanical Atomizing Oil Burners 
Bulletin 7302 is a guide 


ge 


Circle No. 25 on Repl 


low Air Pressure Oil Burners E gz! 
nprineering though 
Rotary Oil Burners 


} 


t 
procedures; profusely 
photos and flow diagr: 
Combination Gas and Oi! Burners erature references 
Tandem Block Combustion Units ° Honey ll Regulator Ce 
Fuel Oil Pump Sets Windrim Ave Philade 
Refractory Burner and Muffie Blocks @ Here is the 


act c cat uo sed te 
| {ditiy that < u | 

} 
improve the yvertormance t 


, 1 fuel oil, grease oF Vertical Compressor 
lu eeeee From the first ship designed for use appl 
see Gliddol has been made where compressed air mu 
KSTLy — rigid laboratory con of lubricating oil; 8-pag 
aati ee ne trol to prescription standards A-44 gives section drawin 
mensions on manutacturer 
non-lubricated compre t 


NATIONAL AIROIL - to 8800 CFM, 25 to 600 hy ! 
BURNER COMPANY, INC.| | BUCUUICCCHEM TET p@m | Joy Mix. Co, Oliver Bld 


burgh 22, Pa 


finest soybean Circle No. 26 on Reply Card 


e 
. 
7 
* 
® Industrial Gas Burners 
- 
” 
o 
7 
« 


Detailed Information gladly sent you 
Vpon request 


1297 East Sedgley Ave. Philadelphia 34, Pa 
Southwes nm iby mH: 2512 Bo. Wivd., it 6. Tes 


SOYA PRODUCTS DIVISION 


7 lr, OF veply Card 
1825 N Loramie Avenue . Chicege 39. lilinois Circle No. 24 on Re sid 




















Pipe Branch Joints 

for threaded or welded con 
nections comprehensive description 
of manufacturer's line of fittings in 
ee s. ROCKWELL cluding specifications on each item 
installation instructions and technical 
t ¢| Valves data with many illustrations; in 34 
Uv i y page Catalog W-3 (Revised). Bonney 
Forge & Tool Works, Allentown, Pa 

for Any Operating Condition Circle No. 28 on Reply Card 


i ° 
to 300 p.s.i. and 2000 F Hot Metal Gray Coating 


for stacks, flues and other sur- 
faces Which are heated in the 600 
_, . 1200° F. range; a brief discussion on 
Minimum f 7 : what the product is and where it 
Press should be used; in 4-page pamphlet 
ure Drop i. Cheesman-Elliot Co., 639-647 Kent 
bad ae Ave., Brooklyn, N. Y¥ 
Automatic or A \ Pa Circle No. 29 on Reply Card 
Manual Con . 
trol ; Jet Tray Deaerator 
e . +- to remove corrosive gases fron 
A a. boiler water feed: construction fea 
of any metal : - tures and a cut-away drawing are 
: = shown in 4-page Leaflet 28R7980 
se rubber-lined , ; 5 Allis-Chalmers Mfg. C Milwaukee 1 
in sizes to 120” 7/3 CS ae Wis 
‘ oF d Circle No. 30 on Reply Card 


Force Feed Lubricator 

described in 12-page catalog il 
lustrating different types of applica 
tion for the apparatus, and giving 
BUTTERFLY VALVES @ SLIDE VALVES @ AUTOMATIC VALVES dimensions, performance data, ship 
ping weights, et« Manzel, 315 Bab 
2533 ELIOT STREET 7 FAIRFIELD, CONN. cock St., Buffalo 10, N. Y 


Sales Representatives in Principal Cities Circle No. 31 on Reply Card 





‘ To obtain more data on adi ertised produc (s see page 1235 Pt TROLEUM 
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Process Improvements with Pl: RCO 


Over 130 installations licensed by Perco throughout the 
United States, Canada and Latin America prove the wide 
application of Perco processes to current refining problems. 


Now is the time to upgrade your throughput. 





Write Perco today for full information. 


PERCO 
DP ition 
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In recommending improved Perco processes, our foremost 
concern is to upgrade your throughput efficiently—at an 


economical cost per barrel. 

If you have a processing problem—if your profit picture 
is not all it should be—consult Perco. A Perco engineer 
will be glad to discuss the selection and adaptation of 


specific Perco processes for your particular needs. 


PHILLIPS PETROLEUM COMPANY 


a ~ 


Se 
'PERCO 
*A SERVICE MARK 


Bartlesville, Oklahoma 











ous 
or Distorts we 
will replace ut Free 


"Rikea(b” means 
most service for 


your money! 


Only Genuine 


Rribaanib 


PIPE WRENCHES 


Guarantee you against wrench 
housing trouble and expense 


Look for the wrench with that guarantee label to 
make sure you get the extra-easy work and extra 
durability that have made RIGID the world’s 
most popular wrench. 

Only RIGID assures you a hook jaw that always 
rides freely in the housing; adjusting nut always 
spins easily to pipe size. Replaceable alloy jaws 
won't slip or lock on pipe. Handy pipe scale on 
hook jaw. Safe stout comfort-grip [-beam handle. 
Save work and money— buy genuine RIGA(Ds 
at your Supply House. 


THE RIDGE TOOL COMPANY, ELYRIA, OHIO, U.S.A. 


Lh | 
4 t LZ SF -_ | 
Work-Saver Pipe Tools 
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What's New! 





Aldehyde Products 


booklet, describing the 14 al 
dehydes now being marketed by the 
manufacturer, including physical 
properties, specifications, test-meth- 
ods, uses and suggested applications 
in 36-page Booklet F-5278. Carbide 
and Carbon Chemicals Co., 30 E. 42nd 
St., New York 17, N. Y 

Circle No, 32 on Reply Card 


Measuring Instruments 

including many types of oscil- 
lographs, recorders, amplifiers, and 
other instruments for many industrial 
purposes; described in 32-page Book- 
let ED-21701-30M. Brush Electronics 
Co., 3405 Perkins, Cleveland 14, O 

Circle No. 33 on Reply Card 


Chlorine Dispenser 

solution feed, dry vacuum type 
specifications covering dispensing 
rates from 0.5 to 1000 Ib./day in 12- 
page Catalog 61; each part of the 
unit is separately analyzed and dis- 
cussed, with additional information 
on the operational performance of the 
apparatus as a_ whol Fischer & 
Porter Co., Hatboro, Pa 

Circle No, 34 on Reply Card 


Centrifugal Pumps 

of six types, in standard end 
suction class, cither frame mounted 
or mono-block unit illustrated in 
i-page Bulletin W-300-B4; with per- 
formance charts. Worthington Corp 
Harrison, N. J 

Circle No. 35 on Reply Card 


Industrial Thermometers 
in mercury-in-glass and bi 
tallic types 16-page Bulletin E-2 
presents technical data and installa 
tion information on many models of 
both kinds, with an additional discus- 
sion on the mercury thermometer as 
a thermal protective device. Precision 
Thermometer & Instrument Co., 1434 
Brandywine St., Philadelphia 30, Pa 

Circle No. 36 on Reply Card 


Beryllium Product Directory 

including the pure metal, its 
oxide and alloys; 20-page pamphlet 
lists forms in which metal is com- 
mercially available and discusses 
properties which make it valuable 
in certain types of industry. Beryl 
lium Corp teading, Pa 

Circle No. 37 on Reply Card 


Gear Pumps 

for materials wit iscosity 
ranges from 30 to millio SSU 
and with capacities from 1 gph t 
1000 gpm; design onstruction fea- 
tures and operation « manutactur 
r's complete line discussed in 24- 
page Bulletin 17-A. Schutte and Koer- 
ting Co., Dept. P-E., Cornwells Hts 
Sucks Co., Pa 

Circle No. 38 on Reply Card 
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is the new, improved 
way that Wolverine can speed your 


installations of CONDENSER TUBES 


3 
" 3 edi \ 


c pies +f 


stand-by unit Have the required re : 


Now provide aE with | 5 


ment of condenser tubes (either plain or finned) at hand—ready for 
quick and efficient installation. 


Arranged in a wooden pallet according to predetermined order (a 
whole complement of tubes, if required), the tubes can be fed as one 
unit directly into the condenser or heat exchanger with a great saving 


of time. Tube-unloading, inspection, assembly, handling and installation 
costs are thus materially reduced. 


Each pallet is designed and constructed to suit your individual require- 
ments. It will withstand the handling in transit. You'll receive the tubes 
arranged in the order you'll use them and in the perfect condition you 
expect them. And, too, in this condensed package form they occupy 


comparatively small storage space and can be easily stacked. 


WOLVERINE TUBE DIVISION 


“Ws oo f CALUMET & HECLA, INC. 


Manufacrurers of Quality-Controlled Tubing 
1425 CENTRAL AVENUE 


° DETROIT 9, MICHIGAN 
eer| 


: ENG * Er PG eS a Seat: a+ . se ge ae ¥. 
ts bie Ramada elena oben Ph yume” 1 Principal Cities 


“ae 


Export Department, 13 E. 40th St., New York 16, N. ¥ 
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A Book You Should Have 
on Mechanical Sealing... 


A. omplete reference catalog on 
Dura Seal—the engineered mechan- 
ical seal that rotates with the shaft. 


Amply illustrated specific appli- 





cations installation data. A fact 
book of real value to designers, oper- 
ators and maintenance departments. ens Keete tices: 4. 
SEND FOR DURA SEAL CATALOG NO. 455-PP 
DURAMETALLIC CORPORATION 


KALAMAZOO, MICHIGAN 











Send for descriptive 


bulletin CT-102 


CALIBRATING 


TANKS 


for 
REFINERIES 
TERMINALS 
PIPE LINES 
TANK TRUCKS 
LOADING RACKS 
PUBLIC SEALERS 








We have built hundreds of these provers in all capacities from 
50 gallons to 50 barrels This experience enables us to deliver 
a REAL PRECISION INSTRUMENT that is Guaranteed Building, 
calibrating and guaranteeing a calibrating tank is specialized, pains- 
taking work and is definitely “out” of the price-per-pound category 
These tanks ave Mesigned to conform to the API. tentative code 
#1101, but may be furnished with such modificatigng as you, the 


customer, may require 


WARNER LEWIS COMPANY 


BOX 3096 e TULSA, OKLAHOMA 


ede 


To obtain more data on advertised products see page 1232) 





What's New! 





Crystal Urea 
chemical and physical proper- 

with data on solubility and 
pecific gravity of solutions, and a list 
of possible new uses; in 8-page pam- 
phiet. Allied Chemical & Dye Corp 
Nitrogen Division 10 Rector St 
New York 6, N. Y 

Circle No. 39 on Re ply Card 


Aluminum in Processing 

industries; 8-page brochure lists 
economic advantages of this metal, 
composition and properties of alloys 
tables covering materials safely han- 
dled by aluminum, and other engi- 
neering data Aluminum Co. of 
America, 808 Alcoa Bldg., Pitts- 
burgh 19, Pa 

Circle No. 40 on Reply Card 


Strain Gages 

thermocouples and extension 
wire, and diaphragm motor control 
valves are discussed in separate ar- 
ticles in “Instrumentation” Vol. 6 
No. 5 (1953) a publication of Min- 
neapolis-Honeywell Regulator Co 
Wayne and Windrim Aves., Phila- 
delphia 44, Pa 

Circle No. 41 on Reply Card 


Acidproof Sump Pump 

for draining and filling acid 
tanks, chemical plant floor clean-up 
etc.; specifications, illustrations and 
schematic drawings in 4-page Bulle- 
tin SP-53. The Galigher Co., 545 W 
Sth St., Salt Lake City, Utah 

Circle No, 42 on Reply Card 


Deaerating Heaters 

of the spray-type; S-page Bul 
letin WC-101A explains specific func- 
tions and requirements of the units 
with design description and flow 
charts. Graver Water Conditioning 
Co., 216 W. 14th St., New York 11 
N. ¥ 

Circle No. 483 on Re ply Card 


Fire Hose Eductor 

for proportioning wetting 
agents and manufacturer's Foam 
liquid; description of various models 
and instructions for use in 4-page en 
gineering data heet Rockwood 
Sprinkler Co., 38 Harlow St., Wor 
cester 5, Mass 

Circle No, 44 on Reply Card 


Vertical Pump Motors 

with hollow and solid shafts 
$-page Bulletin 1250 shows various 
types of enclosures available for these 
units, with cutaway illustrations pgiv- 
ing details on the lubricated thrust- 
bearings obtainable, and specific fea 
tures of motor construction. Louis 
Allis Co., Milwaukee 7, Wis« 


Circle No, 45 on Reply Card 
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WATER-SIDE 
CORROSION, 
PITTING and 
TUBERCULATION 


Corrosion, pitting and tubereulation are prob- 
lems which all too often plague engineers. In 
addition to running up replacement costs, these 
conditions can cause lengthy and unscheduled 
down-time of important plant equipment. But 
something can be done about these problems 
now, thanks to the Dianodie* Method devel- 


oped by Betz kngineers. 


For instance. a Southwestern natural gasoline 
plant emploved as make-up for its cireulating 
cooling water system a well water of high 
alkalinity. Not only was chemical attack of 
the tower severe. but in addition. aggravated 
corrosion was encountered on the heads. sheets 
and baffle platesof the shell and tube exchangers. 


Heavy tubereulation and pitting was evident 


Betz Engineer= recommended the new Dianodic 
Method of corrosion inhibition, Upon the appli 
eation of this control method. chemical attack 
of the cooling tower wood was stopped. and the 
svstem vradually cleaned itself of the accumu- 


lated corrosion products. Plugging troubles 


were eliminated. \ “before and after” corrosion 
study with test specimens showed reduction of 
average penetration from 0.05 one hes per vear 
to 0.002 inches per vear. Maximum pit depths 


were reduced to less than 1/25 the previous rate 
| 


*Betz Service Marth 


CONSULTANT S ° 


PETROLEUM PROCESSING 


Phe Dianodie Method is a system of combin- 
ing two anodic inhibitors in such a way as to 
effectively eliminate pitting and tuberculation, 
and at the same time pros ide protection against 
general corrosion and seale. [tis just one part 
of the Betz Specialized Water Conditioning 
Service for all types of water problems. Why 
not callin a Betz Engineer and have him tell 
vou how Betz can help vou? You'll save your- 


self time. money, and trouble. 


WoT A LL.D. BETZ. Gillingham and Worth 
Streets. Philadelphia 24. Pa. In Canada: BETZ 
Laboratories Limited. Montreal | 


hor complete informa- 
tion on the Dianodi« 
Vethod vwertte today for 
Bets Technical Paper 
Vo. 125. 


PR OBtLEM S 





INSULATION 


You can 

pour castable 
refractories 
directly against 


WEBER’S H. T. BLOCK 


without waterproofing the block surface! 


And that’s not all; Weber's H. T. Block is: 


@ Resilient —for less field breakage. 
@ Square cut—for an easy fit and a tight fit. 


@ Chemically inert—for protection of insulated metal 
surfaces. 


@ Single block insulation—for temperatures from -250° F. 
to 1800° F. 


@ No special tools—for faster on-the-job application. 


ASK FOR BULLETIN 501...WRITE TODAY 


FORTY-EIGHT INSULATIONS, INC. 


AURORA, ILLINOIS 


(To obtain more data on advertised products see page 1232) 








What’s New 





Oxygen, Combustibles Analyzer 


in one unit; operational fea 
tures, installation requirements and 
available accessories given in 4-page 
Product Specification E65-1. Bailey 
Meter Co., 1050 Ivanhoe Rd., Cleve 
land 10, Ohio. 


Circle No. 46 on Reply Card 


Process Piping Plant 


. +. pictorial description of the 
manufacturing activities of Western 
Piping Supply, a division of the 
Lummus Co.; in 16-page booklet. The 
Lummus Co., 385 Madison Ave., New 
York 17, N. Y 


Circle No. 47 on Reply Card 


Automatic Oxygen Analyzer 


. of the direct reading type; ad- 
vantages, specifications outlined in 
i-page Bulletin 108. Arnold O. Beck 
man Ine., 1020 Mission St., South 
Pasadena, Calif 

Circle No. 48 on Reply Card 


Did You Miss These? 


The following, reviewed origin- 
ally in June, have aroused con- 
siderable interest among readers 
They are repeated briefly as a 
service to those who might have 
missed them the first time For 
details or literature, use the requ- 
lar Reply Card facing page 1233 


New Flow Meter Design Needs 
No Long, Straight Approaches 


or discharge lines Eliminat 
ing the purging or freezing of in- 
strument lines, the “Flovane” utilizes 
the principle of flow velocity instead 
of pressure drop taps Normally 
hazardous fluids can be metered cafe- 
ly because the fluid does not leave 
the pipe Operation is as fo!lows 
A circular vane inside the flow pipe 
is attached to one end of a lever 
arm with a diaphragm and a poppct 
valve at the other end. The fulcrum 
located at a predetermined point 
between the two so as to supply the 
requ red multiplication of the ap- 
plied force of flow to the operation 
of the diaphragm. The diaphragm 
and poppet valve assembly, operat- 
ing on the pneumatic force balance 
principle, allows the required amount 
o¢ air pressure to balance the flow 
force and operate a gage Link 
Engrg. Co., Flovane Div., 13844 El 
mira, Detroit 27, Mich 
Circle No. 49 on Reply Card 


Tank Gaging Can Be Handled 
By Ordinary Telephone Wire 


without interfering with the 
use of the same wire for regular 
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DOES THIS HAPPEN 
IN YOUR REFINERY 


AT TANK 
SWITCHING TIME? 





























— 
. 


U 





\ Pee Ee 
esaw |) VEC ers 


Everything is going beautifully, operations normal... then 


tt becomes necessary to switch crude supply tanks. 


Uhe tanks are switched — perhaps the swing line was 
a bit low — anyhow, for some reason, a couple of 


“slugs” of BSGW cet to the unit! 


With Petreco desalting, this just can’t happen. No Second, it you are careful when tanks are switched, 
BS&W, salts or solids get by a Petreco desalter This severe damage can be delayed, perhaps avoided. But 
benefits the refiner in two important ways how is this done? Usually by slowing- down, cutting 

hack, reducing throughput. This means lower through 
First, the refining unit is not slugged with BS&W, puts, fewer barrels of oil refined per calendar day. In 
salts and solids every time a tank is switched. Even if the long run, running equipment at less than capacity 


' 
you accept only low-salt-content, pipeline specification is a costly practice, too! 


crude, BS&W will accumulate. As long as there are ’ 
Why not insure top refining throughput, as well as 


BS&W settlings in storage tanks, “slugs” are possible, profitable efficiency, with Petreco desalting? Get 
and as long as they are, you have a potential source of Petreco’s new booklet on tank switching, today. Write 


upsets, salt damage and solids accumulation or call 


PETROLITE CORPORATION PE i RE<O 


PETRECO DIVISION ELECTRIC PETROLEUM PROCESSING 


3202 S. Wayside Drive, Houston 1, Texas CRUDE OILS: REMOVAL OF SALTS, SOLIDS OTHER IMPURITIES; DEHYORATING 


1390 E. Burnett St., Long Beach 6, California DISTILLATES: ACID TREATING; CAUSTIC TREATING: DOCTOR TREATING 





FUEL OILS: DESAPONIFICATION, ASH REMOVAL 
*s $33 
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W ANTED—TECHNICAL WRITER 


We need a technically-trained man, under 30, for the editorial staff of 
PETROLEUM PROCESSING. He should have a background of mechanical 
engineering and experience in refining or petrochemical man ifacturing op 
erations——-with emphasis on equipment. He should be able to write clearly 
and cleanly, and have done some work in preparing reports 
He should have an inquisitive mind and like to probe into the “why” of 
js, and be able to explain to others what he has found out 
Experience in magazine or Ipe oduction is desirable but not 
entia 
Duties will include editing and rewriting copy, with responsibility for 
depariments in the magazine, and field trips to gather data for 
Location is in Cleveland, and salary is open. Send details 


EDITOR, PETROLEUM PROCESSING 
1213 West Third Street Cleveland 13, Ohio 








THE WORLD'S LARGEST 


HORIZONTAL GAS DEHYDRATION UNIT OF 


El Paso Natural Gas Co. 





Kes FLORITE 


le 


Most economical of the granular drying agents, Florite has a 
»nper service life, gives a low dew point depression, and aggressively 


resists “poisoning effects’ which permanently destroy adsorption 


qualities. 


d 


Natural gas, propane, butane, gasoline, air, nitrogen, carbon 


ioxide, refrigeration compounds—and a growing list of liquid 


and gaseous compounds--are successfully treated with superior 


d 


rying efliciency by use of FLORITE DESICCANT. 
Let us prove that Florite is best suited for your desiccant require- 


ments, too. 


1260 


ADSORBENTS 
DESICCANTS 
DILUENTS 


WARREN, PA. 


FLORIDIN COMPANY 


Department Y. 220 LIBERTY STREET 


(To obtain more data on advertised products see page 12% 


Gas dehydration units, San Juan Basin Plant 





What's New! 





conversation The new S&J “Vario 
plex" system for remote liquid level 
measurement converts the primary 
ilues (sensed by any conventional 
S&J float and gage tape assembly) 
into electrical impulses which can be 
uper.mposed on existing telephone 
ircuits, or may be, if desired, sent 
ilso by microwave radio An oil 
company main office in New York 
city could, with the proper hook-up 
check on a Pacific Coast tank farm 
Information could be obta ned in 25 
econds down to the last ‘%-in. Cost 
for a hypothetical installation on 12 
identical tanks 50 miles from the 
company's offices with an existing 
private wire was estimated at about 
$7500 Manufacturer’s own elsyn 
system, designed for similar purpose 
but not operative beyond two miles 
would cost around $7310. Ent:re sys- 
tem is operated electrically Shand 

Jurs Co., 2630 Ejighth St perk 

Calif 
Circle No. 50 on Reply Card 


Electrical Wire 

and cable data, compiled in a 
76-page booklet U 8S Electrical 
Wires and Cables for the Chemical 
and Petroleum Industries divided 
into four sections on insulation com 
pound jacket compounds, construc 
tion and technical data ncluding 
information on buty] insulation, heat 
and moisture-resistant  insu!lations 
thermoplastic types, neoprene jack 
et and the polyvinyl chloride type 
jacket U. S 24ubber Co.. Electrical 
Wire and Cable Dept., 1230 Ave. of 
the Americas, New York 20, N. Y 

Circle No. 51 on Reply Card 


Tube Corrosion 

in condenser and heat ex 
changers; booklet deals with proper 
tl of copper brass condenser tubs 
alloy and applications in industry 
156-page 
Condenser and Heat Exchanger Tubs 
Handbook Bridgeport Brass Co 
Bridgeport 2, Conn 

Circle No. 52 on Re ply Card 


ylus corrosive effects 
I 





For Your Convenience 


Business reply cards are in- 
cluded in each issue of PETRO 
LEUM PROCESSING to assist you 
in obtaining more information 
on any items reviewed in 
“What's New!" You'll find them 
facing the first page of this 
section. Just circle the num- 
bers corresponding to the num- 
bers at the end of each item 
in which you are interested 
Then fill in the bottom of the 
card and drop it in the mail 
No postage required 
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_ DO THESE 
-. PRODUCTS FIT INTO 








NATURAL GASOLINE 
PROPANE 
ISO-BUTANE 

BUTANE 
ISO-PENTANE 
NORMAL PENTANE 
HEXANE 

HEPTANE 











HEAVY NAPHTHA 
STA-VOL-ENE 
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How a 
military aircraft 
problem led to 


ry. ~ 

rCP* ; a revolutionary new gasoline ad- 
ditive that stops the greatest cause of power 
loss in modern automobile engines. TCP addi- 
tive is now blended into Shell Premium, and is 
available at Shell stations throughout the United 


States. 

With the advent of high octane number fuels for peak 
performance of both military and civil aircraft, the prob- 
lem of spark plug fouling became critical. Maximum de- 
sign performance and range of the aircraft were severely 


limited by deposits formed on the insulating portions of the 
spark plugs. These deposits caused malfunctioning of the 
spark plug often at critical times when maximum spark 


plug performance was necessary. | he problem was studied 


jointly by petroleum suppliers, engine and spark plug man- 
ufacturers, and airframe builders both from the chemical 
and mechanical standpoint 


Shell Research Mobilized 
To tackle the problem Shell mobilized its research facilities 
First step Was cle velopme nt of a de pe ndable test for spark 


Shell’s TCP additive. 
\ nee t introducti of te t} 4d 1922 has 


plug fouling. With this test, Shell had the necessary equip- 
ment with whi h hundreds of compounds could be quic kly 
tested—rejected and tested again in different formulations 

Round the clock testing hnally led to the discovery of 


cr ‘ci in imp riant dev 1 é {1 7 ne 


2 How TCP additive helps existing engines— 
can lead to even better designs 
This remarkable ingredient actually changes the nature of 
nN CUTS combustion deposits inside an engine; actually makes them 


harmless. Plug-shorting and pre-ignition are eliminated. 
Now car owners get up to 15‘ « More power often be fore 
using the second tankful. Spark plug life is increased as 
much as 150©7, and gasoline mileage is improved. 

Car manufacturers and dealers benefit too! New cars 
perform the way designers intended; new car buvers have 
few performance complaints. And for the future, designers 
can plan for higher compression and horsepower, lighter 
and more compact engine designs. 


TCP is Shell’s trademark for this additive. 
It is another example of the progressive research 
that goes forward day and night in Shell labora- 
tories. It is evidence again that Shell research pro- 
vides more and better products from petroleum. 


*Parent applied for 


SHELL OIL COMPANY 


(To obtain more data on advertised products see page 1232) PETROLEUM PROCESSING, August, 1953 





.-@ lot of compressing 
in snall space with 


MLS 


compact 


®Look at the size of the building . and the neat 
compactness of this 4400-hp GMV compressor set-up. 
Here, at Depew, Oklahoma Natural Gas Company is 
equipped to handle approximately 160,000,000 feet 
per day with a suction pressure of 500+ and a mini- 
mum injection pressure of 800 ++—a lot of compressor 
work with a minimum of installation and operating 


overhead. 


Note also that these Cooper-Bessemer V-angles are 
driving 5 compressor cylinders per unit. . . in other 


words, a compressor cylinder for every crankthrow. 


Add up the advantages you stand to gain with 
Cooper-Bessemer V-angles—proved month-in-month- 
out availability, unmatched compactness, and over- 
all operating efficiency that has yet to be equalled! 
Get all the facts. You'll see why Cooper-Bessemer 
V-angles are preferred units in every type of heavy- 


duty compressor service. 





The 
Cooper-Bessemer 
Corporation 


New York City Washington, D.C. Bradford, Po. Parkersburg, W. Va. 


San Francisco 
Seattle, Wash. 


Houston, Dallas, Greggton, Pampa and Odessa, Texas 
Shreveport, la. St. louis, Mo. os Angeles, Calif. 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Caracas, Venezuela Gloucester, Mass. Tulsa, Okla. New Orleans, lo 
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EDITORIALS 


Oil Storage Goes Underground 


"THE recently announced project of Esso Standard 

Oil Co, to use abandoned quarries not far distant 
from its Bayway refinery for the seasonal storage 
of heating oil merits consideration, both as an indus- 
try project and as a possible factor in our defense 
program, 

For industry use, this means of storing low vola 
tility materials for relatively long periods, would 
seem to be chiefly a cooperative enterprise. The vol- 
ume carried in these old stone pits would have to 
be large to be economically practicable, running into 
millions of barrels in the individual reservoir. Esso’s 
first project, experimental to a considerable extent 
involves 1,500,000 bbls. There are few single re- 
fineries whose operations are large enough to make 
this kind of term storage feasible. A group of re- 
finers within an area, having quarries located con- 
venient to common markets, might find the venture 
practicable, 

The idea of using this type of underground reser- 
voir for the storage of fuel oils, and perhaps gaso- 
line, against great emergency needs, is something 
the heads of our national defense effort might con- 
sider. The storage of volumes of products for which 
the need would be large in the event of war, larger 
than could be supplied from current operations, has 
been discussed, Consideration has also been given 
to having volume storage capacity available for plac- 
ing refinery output during a period when civilian 
rationing would be in effect, but before channels of 
supply for the armed forces would be fully opened 
to receive the output of refineries. The carrying of 
large volume of products in storage against war or 
other emergency needs might also lessen the pres- 
sure on the refining industry to maintain large sur- 
plus capacity to meet such needs. V.B.G 


Salvaging for the Future 


"THE Synthetic Liquid Fuels experimental program 

on which the Bureau of Mines embarked in 1944, 
under the sponsorship of the Roosevelt regime, and 
for which $85,000,000 in public funds was authorized 
by Congress, wisely was terminated by the new ad- 
ministration. Government research work on liquid 
fuels from other sources than petroleum will be con- 
tinued, but certainly not on the ambitious scale of 
the past 9 years, 

Karly in the program launched in 1944 it became 
apparent that the work was to be used by the New 
Dealers to propagandize for a commercial scale syn- 
thetic fuel industry in this country. The factual in 
formation and data resulting from the research in 
many instances was lost sight of or distorted in the 
publicizing, by the Mines Bureau and other gov- 
ernment agencies, to show that recovery of synthetic 
Wliquid fuels today would be competitive with pe- 
troleum. 

Over the past several years a great many scien 
tists, most of them able and conscientious workers 


12614 


carried on the laboratory research work of the pro- 
gram and operated the 200 b/d shale oil recovery 
project at Rifle, Colo., and the 200 b/d coal hydro- 
genation plant at Louisiana, Mo. The unbiased fac- 
tual information resulting from their work is an im- 
portant contribution to the technology of synthetic 
liquid fuels production. Now the experimental coal 
hydrogenation unit is being abandoned and opera- 
tions at Rifle will likely be considerably modified. Many 
of the technologists who participated will be trans- 
ferred to other activities and some will leave gov- 
ernment service. 

At some now indefinite future time we will turn 
to the production of synthetic fuels to supplement 
those from petroleum and natural gas. Then the 
complete reports and supporting data from the Bu- 
reiu of Mines extensive program will assume more 
importance than today, if only as stepping stones 
to future development work in this field. 

What is required is not essentially an appraisal 
of the Mines Bureau's program. This hs been made 
by the National Petroleum Council’s Committee on 
Synthetic Liquid Fuels Production Costs. More nec- 
essary is a complete listing, cataloging and indexing 
of the various projects, and the storing of the rec- 
ords where they can be found and made avail ble 
when needed, even though in the future. V.B.G. 


Are You Getting Ideas—or Just Data 


| N THE June issue of Reader’s Digest, an article 

on the skyrocketing cost of air power makes the 
point that the U. S. Air Force's Research and De- 
velopment program is perhaps producing data by the 
ton-——but few new basic ideas. 

“Our system has become too cumbersome, too in- 
tricate, too big,”’ the author states. “Too many non- 
research minds in research, too many administrators 
in engineering. There is too much empire building 
Within R & D a ‘project’ becomes a sort of institution 
that seeks to keep itself alive and growing—-get a 
bigger budget for next year, get more personnel, set 
up some sub-project, perhaps become a_ whole 
‘program’. 

“Are we trying to bring about by supergovernment 
what can happen only in the dark labyrinth of man’s 
brain? Invention comes not from institutions but 
from people.” 

The author also points out that, with respect to 
the Air Force R & D program, there is too much 
“classified” data, that we must free the flow of in- 
formation and give free flow to the inventive genius 
of individuals if we expect to get startling new ideas 
“Invention,” he says, “is a spark that jumps from 
mind to mind. Put too much insulation around, and 
there are no sparks.” 

We aren't familiar with the Air Force's R & D 
program, so we aren't qualified to criticize or defend 
it. But it seems to us that here are some fundamental 
ideas which are worth pondering by every respons- 
ible person in R & D in the petroleum processing in 
dustries. 

We don't believe that the above criticisms apply nec 
essarily to R & D in our industries. But take a look 
at your own program. Is it getting too cumbersome 
and involved? Are there too many administrators 
and not enough researchers and engineers? Are you 
getting tons of data—-or basic ideas? W.F.B. 
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FINE CHEMICALS 


and this company needs 30 tons a year... 


America over, production and research 
men alike rely on Baker & Adamson as 
their most dependable source of fine 
and special chemicals no matter what 
their needs! They know that BK&A’- 
extensive and versatile production facil- 
ities are geared to produce fine chemi- 
cals of the same high purity in tons on 
in ounces... whether for product devel- 
opment or for commercial production. 

Such adaptability can mean much to 
you, too. For example. among the 1.000 
purity products that bear the B&A 


2 , ‘ a we ee 
BAKER & ADAM 


GENERAL 


Yet—for their Fine and Special Chemical requirements, 


both depend on BAKER & ADAMSON 


Shield of Quality are a number which 
may readily fit your particular require- 
ments. Or if you need a special chemical 
“tailor-made” to your specifications, 
possibly B&A can develop it for you, 
as it has for so many other users of fine 
chemicals over the vears. 

So, whatever your need-—whether for 
high purity process chemicals or a spe- 
cial produc tcustom-made to your spree i- 
fications—vou ll find there's no better 
source than B&A! 


Vat Of 


CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, WN Y 
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FABRICATORS 


AND ERECTORS 
SINCE 1913 





